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The Delany Synchronous-Multiplex System of 
Telegraphy. 


BY PROF. EDWIN J. HOUSTON, 


In this day of remarkable advance in electrical science 
it is necessary for an invention to possess very unusual 
practical applications, and to display uncommon ingenuity 
or genius on the part of the inventor, to attract any more 
than transient attention or admiration on the part of the 
general public. 

The successful laying of the Atlantic cable, the com- 
mercial applications of electric illumination, and the actual 
transmission of telephonic dispatches, have very properly 
given to their inventors or promoters a world-wide reputa- 
tion. The rapidity with which these inventions have fol- 
lowed one another has led many to believe that but little 


| who patented his invention in Great Britain, under Let- 
|ters Patent No, 1,983, of 1878 ; and in the United States, as 
| No. 203,423, of May 7, 1878. 

| Before proceeding to the description of the detailed ap- 
|paratus of this remarkable invention it will be best to 
first explainthe nature of the work for which it is applica- 
ble, and to point out some of the more evident directions 
in which it may be practically employed. 

The most evident commercial application of this system 
is its use for transmitting simultaneously, over a single 
wire, a great number of telegraphic dispatches, either in 
the same or in opposite directions. 

Before the invention of the syncbronous-multiplex sys- 
tem the greatest number of messages that could be trans- 
mitted simultaneously over a single wire, as in the well- 


four messages were of necessity sent in opposite direc- 


known quadruplex system, was four; and in this case the | 





new could reasonably be ex pected in the near future. 
There has been, however, during the past two or three 


tions; viz,, two in one direction, and the remaining two in 
the opposite direction. In the synchronous-multiplex sys_ 
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years, another inventor at work, who has at last com-| tem not only is the number of messages that can be trans- 
pleted, even to many minor details, an invention which, | mitted greatly increased, but all such messages can be 
if we are not mistaken, bids fair to rival in importance | transmitted in one and the same direction; or any desired 
anything that has hitherto been accomplished in electrical | number sent in opposite directions. Tie great commercial 
science; we refer to the system of synchronous-multiplex | importance of this feature of the invention will be at 
telegraphy of Mr. Patrick B. Delany, of the city of New! once recognized. 
York. | It may not be out of place to mention in this connection 
Like other great inventions, that belong rather to eras | as a confirmation of the importance of any system that 
than to individuals, the growth of the synchronous-multi- will permit the simultaneous transmission of more than a 
plex system has not been entirely the product of any sin-| single dispatch over the same wire, that it is a well- 
gle mind ; though in this particular instance too much | attested fact that the Western Union Telegraph Company 
credit can scarcely be given to Mr. Delany, to whom the | has been enabled, to a very great extent, to practically 
practical or working part of the system is almost wholly | control the telegraph business of the United States, by 
due, Indeed, since this gentleman has introduced into | reason of its owning or controlling the only method here- 
the system the numerous details and separate inventions, | tofore known for successfully accomplishing this object.. 
without which its commercial application would be impos-| Though we have mentioned the quadruplex as being the 
sible, we may correctly speak of it as the Delany system. | only system hitherto commercially employed for multiple 
The Delany synchronous-multiplex system. is founded | transmission of dispatches, we have not forgotten the har- 
on the Phonic Wheel of Mr. Poul La Cour, of Copenhagen, | monic system of Mr. Gray, This, however, we believe, 





| has not been commercially introduced to any considerable 
extent, owing to certiininherent difticulties attending its 
practical use. 
Perhaps one of the most prominent features of the mul- 
| tiplex-synchronous system is its marked dissimilarity from 
either the quadruplex or the harmonic system already 
| mentioned. The multiplex isa new departure in telegraphy, 
, now practically realized for the first time. 
| As is well known to those acquainted with the princi- 
| ciples of electro-magnetic telegraphy, the quadruplex sys- 
|tem is based on the balancing or differential method, 
| whereby the instrument of the transmitting operator, 
| being unaffected by the signals he transmits, is thus left 
| open for the reception of signals sent from the distant end 
of the line. 
The synchronous-multiplex system, on the contrary, 


‘is based on the synchronous rotation of two discs, 
‘placed one at each end of the line, by means 
jof which a single wire, which constitutes the 

















line, is simultaneously connected,’at both of its ends, to 
corresponding operating instruments, and transferred 
from one set of instruments to another so rapidly that the 
operators, either sending or receiving, cannot realize that 
the line has been disconnected from their instruments and 
given to others, becuuse each of them will always have the 
lineready for use, even at the highest rate of manipula- 
tion, and will, therefore, to all practical intents and pur- 
poses, have at his disposal'a private wire between himself 
and the operator with whom he is in communication. 

It will be seen, therefore, that in the synchronous-mul- 
tiplex system, although more than one operator may be 
spoken of as simultaneously using the line at any given 
time, yet in point of fact no two operators are in reality 
absolutely using it at the same time; butthat they follow 
one another at such short intervals, and the line is taken 
from one operator and transferred ‘to another so rapidly, 
that none of them can at any time tell but that he has 
the line alone, and that therefore it is practically open 
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for the use of every operator justJas if he alone had con- 
trol of it. 

There will be practically established, by the use of a 
single line, as many private and separate lines as there are 
transferences of the line from the time it is taken from the 
first operator and again given back to him. 

This Was, as we will hereafter point out, been extended 
in actual practice to as mary as seventy-two distinct and 
separate cireuits, maintained and operated on a single con- 
necting wire. 

t will be readily understood that the rapidity of trans- 
m3si01 of each telegraphic dispatch will be necessarily 
d minisbed as the number of messages, that are simul- 
tane>us'y transmitted, is increased. This decrease in the 
rate of transmission, however, is far less than might be 
suppose i necessary; as actual experience has abundantly 
d:m>iotrated, For example, with the simultaneous use of 
six M orse telegraplie-cireuits the most rapid rate of trans- 
mission attain»ble by the most expert operators is prac- 
ticable; and with twelve Morse circuits'a rate of trans- 
mission is practicable as rapid as that generally employed 
by the ordinary operator ; that is, by an operator whose 
Tate of sending would be regarded as equal to that actually 
employed by the greatest number. It must not be sup- 
posed, however, that the use of the multiplex-synchronous 
system will be limited to the simultaneous transmission of 
twelve separate messages on one and the same wire, since 
certain contemplated improvements will, it is confidently 
believed, greatly increase both the rate of transmission and 
the extent of division of the line. 

There have Leen actually applied to a single line, as we 
have already mentioned, as many as seventy-two separate 
and independent circuits. In this case the Morse instru- 
ments have been replaced by the ordinary printing tele- 
graphic insiru:nent-, so that the messages are received and 
recorded on paper slips, in the well-known manner as 
practiced in the stock-printing instruments. : , 

Although the rate of transmission is, in the above case, 
considerably decreased, yet the adoption of a printing in- 
strument is attended with many advantages that go far 
toward removing the slight inconveniences that result in 
actual commercial use. A printing instrument, as is well 
known, requires no special skill on the part of the one who 
operates it. Any one who can spell can transmit a tele- 
graphic dispatch, while no operator need be on hand for 
its reception, since the receiving instrument is entirely 
under the control of the person sending the dispatch. The 
necessity for skilled operators, at each end of the line, is 
therefore in a manner entirely done away with. 

Three very considerable advantages are obtained by em- 
ploying printing instruments, and thus doing away with 
the services of skilled operators for sending and receiving 
the dispatches, viz., economy, secrecy and an increase in 
the number of messages that can be sent during any given 
time. 

The a*vantazes on the score of economy and secrecy are 
manifest. Not only is the skill of an operator reyuired at 
each end of a private line employing Morse instruments, 
but since private messages are to be transmitted thereon, 
integrity, as well as skill, is a prime essential, and both of 
these requisites must be paid for. On private lines, main- 
tained by the use of the synchronous-multiplex system and 
printing instruments, no publicity is necessary, the inter- 
ested parties only, sending and receiving the dispatches, 

The advantages on the score of rapidity arising from no 
operator being needed at the receiving station, when print- 
ing instruments are employed on a private line, lie in the 
fact that the line being a private one no time is lost in 
waiting for some other party that may be using it, nor in 
calling the party for whom the dispatch is designed, nor in 
waiting for his return, during a temporary absence. 

Taking all these facts into consideration, we think it 
will be found in actual practice that the decrease in the 

rapidity of uansmission consequent on the simultaneous 
«mployment of seventy-two separate circuits on one and 
tle same line, is rot sufficiently great to interfere to any 
narked degree with its commercial applications. In point 
of fuct, with the system as it is now actually used, the 
rate of transmission is quite sufficient to enable each of 
the scventy-two subscribers or users of the line to trans- 
mit Curing, say the six hours that elapse between 10a. m. 
ond 4p, m., the business hours of the day, no less than 
o: e bundred telegraphic dispatches of the ordinary length, 
an an ount gencrally in excess of actual requirements of 
ordinary business, and, as a rule, quite,in excess of any 
rate of service that cculd be reasonably expected on the 
put of any of the telegraphic companies on which the 
general public are now dependent. 

An advuentage, however, of peculiar importance to the 
pusiness pubic generally, that is possessed by the synchro- 
nous-multiplex system alone, is the readiness with which 
a single wire between any twosubscribers connected there- 
with, can be increased in its capacity to meet the growing 
needs for an increased extent of division, or to meet 
some unforeseen or unexpected emergency, Thus, suppose 
that one su'scriber has a private line placed at his dis- 
posal between any two distant cities, and is furnished 
with what we may term one-seventy-second of the line; 
should his bus mess increase, it would be a matter of simple 
connection of the transmitting and receiving instruments 
at the ends of the line to give him increased facilities for 
communication by placing at his disposal the one-thirty- 
sixth, or the one eighteenth, and so increase his capacity 
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for communication twice or four times respectively. In 
other systems, as is well known, this would need the erec- 
tion of extra lines, and would necessitate the expenditure 
of both time and money, so that sudden and unexpected 
calls for increased facilities for business, which are liable 
to occur in times of financia] crises, or of other great public 
excitement, could not be met, te . 

A peculiar feature of the synchronous-multiplex system, 
that is not possessed by any other known telégraphic sys- 
tem, and that cannot fail to comménd this system to the 
general public, is in its absolute secrecy. Unlike other 
systems, its lines cannot. be secretly tapped and the 
messages intercepted, since an ordinary instrument placed 
in a break in the line would receive, in an utterly unin- 
telligible form, not only all thesignals being transmitted 
at the time, but also each of the separate makes 
and breaks in the continuity of the line circuit, 
while it is successively transferred from one 
operator to another, and these signals would be 
so transposed and altered that even if the instrument 
could record them, they would be as devoid of intelligent 
connection, as would the type, correctly set for numerous 
messages, and afterwards dropped through successive 
sieves from a height to the ground. This feature of ab- 
solute secrecy of the synchronous-multiplex system will, 
it is believed, prove of almost inestimable advantage to a 
government for the secret transmission of dispatches dur- 
ing war, or, in fact, at any time. 

The successful operation of the synchronous-multiplex 
system is dependent on the maintenance of the synchron- 
ous movements of the rotating discs placed at the ends of 
the line. We will now proceed to describe the details of 
the very ingenious and beautiful contrivances whereby 
Mr. Delany has practically created a new system of 
telegraphy. 

Fig. 1 represents a diagrammatic plan of two distant 
stations, say New York and Philadelphia, or Philadelpbia 
and Chicago, represented by X and Y, respectively, elec- 
trically connected by the single line wire QQ. The con- 
nections of the detailed apparatus required at both the 
transmitting and receiving stations are also shown in the 
figure. 

In the following description the author has not hesitated 
to freely employ the language of the various patent speci- 
fications in all cases where he has deemed it advisable so 
to do. 

An inspection of Fig. 1, will show that the apparatus at 
each end of the line, at the stations X and Y is substan- 
tially identical. A steel fork a, at each station, is auto- 
matically and continuously vibrated by the action of the 
local battery L B, and the electro-magnet A. The circuit 
of the local battery is marked in the drawing a’. Thecores 
of the magnet A, which may be called the vibrator mag- 
net, are prolonged in the direction of the free ends of the 
vibrating fork by the regulable screws a*® of magnetic 
material, in the manner shown inthe figure. The object 
of this adjustment of the extended magnet poles is to 
enable the said poles to be approached toward, or with- 
drawn from the tines of the vibrating fork, so as to regu- 
late with great nicely, the rate of their vibration. 

Platinum contacts x', are placed on the inner faces of 
the tines of the fork, and make and break contact with 
delicate platinum contact springs y, y', supported by ad- 
justable insulated arms or levers B, B', pivoted on the 
bed-plate of the apparatus. The adjustment of these 
levers is secured by the thumb-screws b, b', against which 
they are drawn by the action of spiral springs. 
By these means the platinum contact-springs y, y’, 
are readily adjusted with great delicacy and firmness 
to the platinum contacts .,.x', on the tines of the fork, 

The circuit of the local battery L B, which is indicated 
in the drawing by the fine dotted lines, runs from the 
positive pole of the battery, through the coils of the 
vibrator magnet A, to the head of the fork, and through 
the contacts x', y', to the insulated lever B', from whence 
it passes back to the opposite pole of the battery. In order 
to prevent injurious sparking of the contacts x! and y',a 
resistance coil R' is placed in a shunt circuit around 
them, extending from the point a*, to the head of the fork, 
and to the insulated arm B', as shown. 

The fork being mechanically started into a vibratory 
motion, will automatically make and break its local cir- 
cuit, and thus send impulses into the fork-magnet A, 
that will continuously maintain the vibrations of the fork, 
in a well-known manner. 

These movements, it will be observed, have been main- 
tained solely by the making and breaking of the contacts 
x and y'. 

And now for the contacts 2 and y, which, as we have 
seen, are placed in connection with the opposite tine of the 
fork. The making and breaking of these contacts, conse- 
quent on the fork’s vibration, opens and closes the circuit 
of another local battery in which is placed an electro- 
magnet D, the function of which is to maintain the con- 
tinuous rotation of the transmission apparatus C. 

This circuit, which we will call the motor circuit, and 
which is indicated in the drawing by the larger dotted 
lines, passes from the positive pole of the motor-battery 
D', to the lever B, through the platinum contacts y and a, 
to the tine of the fork, to its head or support A’, and 
thence through the wire d, to the coils of the motor mag- 
net D, and back to the opposite pole@rof the battery. A re- 





sistance R, placed in a shunt between the head or support 





of the fork and the line of the lever B, prevents injurious 
sparking between the platinum contacts x and y. 

As the continuous vibration of the fork is automatically 
maintained by the local battery L B, as already explained, 
it will, at each vibration, make and break the contacts at 
«and y, and thereby make and break the motor circuit. 
The alternate magnetization and demagnetization of the 
cores of the motor magnet D, causes the rotation of. the 
transmission apparatus (. The cores of the magnet /, 
have their faces shaped so as to conform to the circumfer- 


‘ence of the apparatus C, the teeth of which pass in close 


proximity to the faces of the curved magnet poles. 

_ The motor-magnet aud transmission wheel or disc C, 
provided with projections ¢, ¢, is the invention of Poul 
La Cvur, already referred to, and is styled by him a 
** phonic wheel.” 

The transmission apparatus is illustrated in detail in 
Figs. 2 and 3. As we have already seen, it is an exact 
counterpart of the receiving apparatus at the 
other end of the line. A base plate H provided with 
binding posts for electrical connections, carries a 
vertical rotary shaft F, that has its lower bearing 
in the bed plate, and its upper bearing in a suitably sup- 
ported bridge E’. A circular table F', provided with 
a series of insulated contacts, is arranged symmet- 
rically around the axis of rotation of the shaft. A 
radial arm F* projects from the shaft F, and carries at 
its outer extremity a socket and set screw, to which is at- 
tached a trailing contact finger f. As the disc C is rotated 
by the electro-magnet D, the trailing contact f sweeps 
around the circular table F", and is brought successively 
into contact with the insulated contact pieces placed on the 
upper face of the table F". 

Tne main line QQ, has one of its ends connected with the 
trailing finger f through the radial arm F*, vertical 
shaft F, contact spring-arni g, and projecting post G. As 
the shaft F' rotates, the line is therefore brought into suc- 
cessive electrical connection with the series of insulated 
contacts in the upper face of the table F!. The toothed 
armature, or phonic wheel C, is securely keyed to the ver- 
tical shaft F, just above the hub g'. 

In order to equalize the speed of rotation of the appa- 
ratus, a cylindrical vase H of wood or other suitable mate- 
rial, filled with mercury, is attached to the face of the 
phonic wheel C, and rotates with it. 

The cores of the motor magnet D, suitably supported by 
the standard J, can be readily adjusted toward or from the 
armature teeth on the phonic wheel C by the motion of a 
screw J!, which moves the standard Jin an elongated 
guide slot, through which passes the screw bolt 7. 

The cause of the synchronous rotation of the phonic 
wheel Cis substantially as follows, viz.: Considering the 
action of a single pole of D when the wheel C is at rest, 
that one of its teeth or projections c that is nearest the 
pole of D will be attracted toward it, and maintained in 
position nearest it, by the influence of the magnetic at- 
traction of the pole of D; should, however, the phonic 
wheel be set into motion, with a velocity that shall cause 
a tooth cto pass the pole D for each intermittent im- 
pulse in the battery circuit traversing the coils of D, the 
wheel will be maintained in a rotation, the speed of which 
will be regulated and controlled by the frequency of inter- 
mission of the battery current through the coils of D. 
That is to say, the speed of rotation of the phonic wheel 
C, and consequently the rapidity with which the succes- 
sive contacts are reached by the trailing arm F", are regu- 
lated solely by the duration of the oscillation of the fork a. 

The control which the intermission in the circuit tra- 
versing the coils of the electro-magnet D exercises on the 
regularity of rotation of the phonic wheel C, will be bet- 
ter understood from an inspection of Figs. 4, 5 and 6. 

Suppose that the central or axial line of the pole of the 
magnet cis represented by the dash placed opposite ¢ in 
the figure, and that r indicates the centre cf the phonic 
wheel C, whose direction of rotation is indicated by the 
arrow. Now, if during one impulse the central or axial 
line of one of the magnet teeth ¢ on the phonic wheel is 
moved from the point sto ?, it will be accelerated on its 
way from s to ¢c, but retarded from ¢ to f¢. 

If then, as shown in Fig. 4. the acceleration and retarda- 
tion are equal, the velocity of the wheel is unaffected by 
the impetus of the electro-magnet ; but, should the wheel 
move slower, that is, lose in its motion, as shown in Fig. 5, 
then the acceleration sc will increase, and the tretarda- 
tion ct will decrease. Consequently, the electro-magnet 
D will increase the velocity of the wheel in the same ratio 
that the wheel slows or loses time. 

If, however, the wheel gains or increases in speed, as 
shown in Fig. 6, the acceleration sc will be decreased, 
and the retardation c ¢ increased, so that the electro-mag- 
net will have the opposite effect, and retard the wheel .in 
the same ratio that it tends to increase or go faster. 

In the apparatus for transmission and reception, shown 
in connection with Fig, 1, which is substantially the same 
as that just described, the table of contacts F' is, for con- 
venience of illustration, shown as placed aboye the arma- 
ture disc C. Ia starting the disc C, an impulse of rota- . 
tion is given toit somewhat in excess of the speed at which 
it will be maintained by the motor magnet, when, as. 
the speed of rotation decreases, the armature teeth will 
come into proper relation with the poles of the magnet, 
and into the periods at which the makes and breaks occur 
in the circuit traversing its coils, when the disc will be con 
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tinuously driven by the motor magnet. A suitable thumb- 
piece, placed on the verticle axis F', serves to start the 
apparatus, an operation that is readily accomplished after 
very little practice. ; 

-Any suitable number of insulated contacts may be 
placed on the circular table F'; sixty are shown in the 
figure. In practice these contacts are connected in accord- 
ance with the special number of circuits, which it is 
desired to simultaneously maintain on the same wire. In 
the special case shown in connection with Fig. 7 it is 
arranged so that four separate circuits shall be established 
on thesame line wire. The sixty contacts are placed in six 
independent series numbered from 1 to 10 consecutively. In 
the arrangement here shown, two of the contact pieces, 
in each series of ten, are connected in thesame circuit, and 
as there are six series, each of the circuits so connected 
will have twelve contacts for each rotation of the disc. 
An inspection of Fig. 7 will show that the 1’s and the 5’s 
in each series are all connected in one and the same cir- 
cuit ; the 2’s and the 6’s in another “ircuit ; the 3’s and the 
7’s in another circuit, and the 4’s and the 8’s in another 
circuit, thus providing four separate circuits in all. The 
contacts, therefore, from one to eight in each ‘series, are 
apportioned among the four independent circuits, each 
of which will receive, for each revolution of the 


trailing finger, twelve contacts and twelve electrical im- 
pulses, as will bé afterward described. ' 





The detailed mechatiism by means of which the separate 
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and independent circuits so obtained are utilized for the 
transmission and reception of messages is shown in con- 
nection with Fig. 7. R, R', R*® and R* are polarized re- | 
lays. the function of which will be afterward explained. | 
S, S!, S* and S® are ordinary Morse sounders, although in | 
the practice of this invention some improvement has been | 
introduced in connection with the instrument, the connec- | 
tions with the main and the local batteries, MB and LB, 
are Clearly shown in the figure. , 

It will be noticed that the relay R, is connected by the 
wire 7, with the contacts 1 and 5; R' is connected by 7’, | 
with the contacts 2 and 6; R* by the wire r*, with the | 
contacts 3 and 7, and R® by the wire r*, with the contacts | 
4and 8. Similar instruments and circuits are placed at 
each end of the line. 

Without further describing the operation of the instru- 
ments shown in Fig. 7 it need only now be borne in mind 
that the corresponding relays at the distant stations are 
connected with the correspondingly numbered contacts. 
When, therefore, the trailing contact finger at each station 
simultaneously touches the contacts bearing the same 
number, the corresponding instruments connected with 
these contacts at each station will be placed in communi- 
cation over the main line, the trailing contact finger f 
completing the connection of the main line with the con- 
tact arm in the manner already described. 








If then the trailing fingers f, at each station, are main- | 


tained in synchronous rotation, they will pass regularly | 
and simultaneously to the next contact, and successively 
over the similar contacts at each station. 
During the time that the trailing contact fingers are on 
the correspondingly numbered contact pieces at each sta- 
tion, a complete and independent circuit, that has no con- | 
nection whatever with the other circuits, is established | 
between these stations. 
Under the arrangement.shown in Fig. 7each of the four | 
separate circuits will be placed in independent electrical 
connection with the main line, twelve times for each rota- 
tion of the distributing wheel C. Assuming the normal 
rate of vibration of the fork at eighty-five vibrations per 





second, and that the distributing wheel C is furnished 
with thirty armature teeth. or polar projections, the arma- 
ture discs and trailing fingers will be rotated at the rate of 
two and five-sixths times per second, su that the corre- 
sponding instruments at the two stations will be placed in 
independent electrical communication with the main line, 
thirty-four times each second. This number of contacts 
per second will give to each set of operators a practically 
unbroken circuit, so that the operators at any two con- 
nected stations may communicate with each other, in 
either direction, as if they had a separate and independent 
line devoted entirely to their exclusive use. 

We will now describe, in greater detail,the method adopted 
for transmitting and receiving the messages over any or 
all of the four circuits so provided. An inspection 
of Fig. 7 shows the relays R, R', R* and R*, con- 
nected with the series of contacts as described, 
and the circuit completed from each relay, either to the 
ground through the line o', when the switches p are 
placed as at R: and Rs, on their upper contacts, when the 
line is ready for receiving ; or in connection with their 
lower contacts, as at R and R», when the line is ready for 
transmitting. , 

The main battery MB, preferably split and grounded in 
the middle, has its positive pole connecled with the back 
stops of the keys, and its negative pole with their front 
stops. ‘The act of transmitting, therefore, sends into the 
line impulses of opposite polarity, and therefore permits 
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in place of ordinary relays, so that the armatures of the 
polarized relays remain in the position that the last cur- 
rent has placed them until reversal of the current changes 
their position, notwithstanding that the finer vibrations 
comprised in these reversals are continuously passing 
through the magnet of the polarized relay, but are not 
manifested on the armature. This feature of the invention 
is due to Mr. E. A. Calahan, the inventor of the gold and 
stock printing telegraph, and also the inventor of the 
American District Telegraph system, and who bas ben 
associated with Mr. Delany from the commencement of 
his investigations on the subject, and whose ability and 
great mechanical skill have very materially aided the full 
development of the system. 

The prime essential for the successful application of 
the preceding system is undoubtedly the maintenance of 
the synchronous movements of the trailing arms over 
the contact pieces on the table F'. This Mr. Delany has 
effected by an invention of marvelous beauty and ingenuity, 
which is entirely automatic in its operation, and is so suc- 
cessful in practice that the synchronism can be so per- 
fectly maintained for days continuously without one in- 
strument varying from the other the six-hundredth part of 
a second during that:time. We will now proceed to an 
explanation of the comparatively simple means by which 
this practically absolute synchronism is maintained. 

It has been shown, in connection with the descrip- 
tion of the operation of the transmitting wheel, that 
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the employment of the polarized relays. The local bat- 
tery LB is connected in multiple arc, in the manner 
clearly shown in the drawing. 

Since each operator’s circuit is made up of numerous rapid 
contacts with the main line at the rate of thirty-four con- 
tacts per second, each of the ordinary Morse characters 
sent into the main line, is made up of more than a single 
contact, proportioned in number to the length of the char- 
acter, the ordinary Morse relay could not be employed for 
the reception of these characters, since the numerous 
breaks comprised in each character would be recordea 
by the armature of the relay. Im order to avoid this 
confusion, and to make the relays respond not to 
mere pulsations caused by, the successive makes and 
breaks, but only to the reversals in polarity, caused by the 


‘connection of the split battery M B with the transmitting 


keys, the polarized relays R,R', R* and R* have been used 
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its rate of motion is absolutely controlled by the 
rate of vibration of the fork, by means of 
which the successive impulses of the battery cur- 
rent through the motor-magnet are regulated. 

Now it has been tried, but unsuccessfully, to obtain this 
synchronism by the mere mecnanical adjustments of two 
forks, one‘at each end of the line; the forks being deli- 
cately tuned to exact unison with one another. 

The many circumstances which produce slight variations 
in the rate of vibrations of a fork have rendered it impos- 
sible to maintain, even in the same room, synchronism be- 
tween two forks for more than a few minutes at a time, and 
this has only been possible by the most careful atten- 
tion to the adjustments of the same. At distant stations, 
where the mere differences of temperature alone would, 
of necessity, produce sensible variations in the rates of mo- 
tion of the two forks, the maintenance of even approxi- 
mate synchronism would be practically impossible. 

Mr. Delany has completely overcome this hitherto in- 
superable obstacle to the successful adoption of any syn- 
chronous-multiplex system by the happy invention of cor- 
recting impulses, that are automatically sent over the 
main line from one instrument to another, at such times 
only as the distant instrument is slightly in advance or 
behind the other instrument. These correcting impulses, 
that are thrown into the line only when needed, and of the 
necessity for which the instruments themselves, so to 
speak, are constituted the judges, are utilized for the pur- 
pose of slightly increasing or decreasing the rate of vibra- 
tion of the distant fork, and consequently the rate of ro- 
tation for the trailing arm at the distant station. 

The manner in which these impulses are obtained when 
needed is as follows: It was probably remarked by the 
reslec that, in spasking of the contacts in the plate F 
no mention was made of the 9’s and the 10’s,in any 
of the series, as having connection with any of the tele- 
graphic instruments or circuits, It is the function of these 
contacts to maintain the syachronism of the apparatus. 

Referring again to Fig. 1, it will be noticet that at one 


(Continued on page 295.) 
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OUR PLANS FOR 1884, 


Stated briefly, our plan# for 1884 are to develop THE 
ELECTRICAL WORLD along the line that we have followed 
with success during 1883. The progress of this paper has 
been so rapid as to prove beyond question that our policy 
is the right one, that we have accurately conceived and 
adequately met the wishes of our readers, and that the 
interests of electricity as a science as well as in its practi- 
cal applications have been satisfactorily served by the ef- 
forts of publisher and editors. It is said that imitation is 
the sincerest flattery, and the readiness with which some 
of our contemporaries have endeavored to do what 
we have done—at least where no great outlay was in- 
volved—and left undone the things we did not do, is com- 
mendation than which we could hardly seek higher. 


We do not think it advisable to make public, on the 


NEW YORK, | beyond all doubt that were we to lay down a programme 


is possible that our ambition to increase the usefulness of 
THE ELECTRICAL WORLD may outrun our strength and 


resources, On the other hand, it is possible that we may 
be able to accomplish even more than weoutline ; and it is 


some one would coolly appropriate it! 
It may be stated, however, that during the year, as part 
of our work, we shall continue the series of special illus- 


transmission of mechanical 
A great deal of our work, too, will relate to the 
Philadelphia Exhibition, for which preparations are now 


energy. 


worthy a manner as our work has been done in the past ; 
and that manner is, we believe, tolerably well known. 
Witbout egotism or disparaging reflection on others we 


that it discussed men and thiogs with an unswerving im- 
partiality, and was successful in eliminating the ‘ per- 
every subject of controversy. We have songht, moreover, 
to make the paper an arena in which the battles of science 
might be fought out by those who sought a neutral zone 
where their skill in fence as well a3 zeal for the truth could 
be exhibited. As a result, our columns have been graced 
by a pumber of important letters from leading electricians, 
and we take this opportunity of saying that a generous 
portion of our space will continue to be at the disposal of 
controversialists. lectricians, no less than other profes- 
sional men, like to have their news furnished free of bias, 
and it is now known by them that they get itin THE ELEc- 
TRICAL WORLD, with somewhat of literary charm, but un- 
marred by bitterness, personality or the suspicion of being 
distorted for mean ends. 

One change in the form, or *‘ make up,” of THE ELECTRI- 
CAL WORLD it is fitting now to announce, as it will begin 
with No. 1 of Vulume 3, and the New Year. Readers of 
the paper in many different parts of this country, as well 
as some in foreign countries, have written to us from 
time to time expressing the wish to have the paper in such 
a form that they could detach the ‘“ reading” pages from 
the advertising pages, in order to admit of the former 
being bound up, without making the volume too bulky. 
They consider the paper so valuable as a record of electri- 
cal events and progress that they wish to preserve it in 
handy and permanent shape. 

To meet this reasonable wish, which we cannot but 
regard as a compliment, we are now making arrangements 
that will, we hope, receive general approval. As some of 
our readers are probably aware, difficulties have to be 
contended with in making a change of this nature, and 
there is much to be said pro and con in regard to any 
solution of the problem that might be suggested. We have 
decided, however, to put part of the advertisements before 
and part after the reading matter, so that the latter can be 
lifted out for binding. By this means the first page illus- 
trations, on which we spend large suas of money, will be 
preserved from harm of all kinds, the outer advertisement 
pages answering as a cover. The reading pages will be 
numbered consecutively through the volume ; the other 
pages will be numbered in Roman figures, the same in 
each issue. 

This change will, we think, be satisfactory to subscrib- 
ers and advertisers alike. The closeness with which we 
follow the present activity in all the departments of ap- 
plied electricity, and the daily discoveries in the science, 
requires that we should have at least eight pages at our 
disposal for reading matter. At the same time, owing to 
the liberality with which advertisers have bestowed their 
favors on us, we apparently can not, at least for the pres- 
ent, do with less than about eight pages of advertis- 
ing space. In point of fact, it would not be advis- 
able to make that space less. The low  subscrip- 
tion price of THE EtacrricaL WorLp is far from 
meeting the expenses of its publication. It 
about covers the cost of the fine white paper used 
Hence the remarkably rapid growth of our subscription 
list does not help much in the direction of making a 
better paper. It is to the interest of our readers not less 
than of ourselves that the advertisements should increase 
in the way they have done, as we are thereby put in a 





threshold of 1884, all that we propose to do in the year. It 


age to leave us as much in the dark as ever. 


moderate profits, 


the paper thus reap a direct benefit, and also come to know 
the people with whom they can with most profit Lave 
business transactions. We know that to a great many 
persons who buy the paper, the advertisements are not the 
least interesting portion of it. 

—_—___+2- > -e+—_____- 


Doing the Thing Handsomely. 

There are about 340 subscribers to the Atlanta, Ga., ‘‘ ex- 
change,” and each of these contributed one dollar toa fund, 
the whole to be presented in the form of acheck to Miss 
Lizzie Middleton, ‘‘the obliging and efficient operator at 
the central telephone office.” This Christmas gift is some- 
thing more than graceful, and we shall be glad to record 
that subscribers to other exchanges have imitated this 
gallant Southern example, and complimented the obliging 
and efficient operator wherever she may be found. 

Gifts of this nature, looking at them from the lowest 
utilitarian standpoint, are not thrown away. Those 340 
gentlemen of Atlanta will all get their dollars back in ser- 
vice the more prompt and willing because it is substan- 
tially appreciated. Deeds of kindness are quick to 
fructify, and will bear a hundred-fold when forgotten by 
the doers. Complaints are sometimes heard of the inat- 
tention of the exchange operators; but there would be little 
cause for them if the operator, instead of being howled at 
with ‘‘ Hello!” in tones whose expression ranges within 
one minute from desperation to madness, were treated 
ordinarily with politeness and at the close of the year with 
timely generosity. 
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The Synchronous- Multiplex System. 





The principal feature of this issue is the illustrated article 
by Prof. Houston on the Delany system of synchronous- 
multiplex Stelegraphy. We had intended to treat this 
new and important invention ourselves, in the manner it 
deserves, but at the outset-we were fortunate enough to 
receive from Prof. Houston the offer of his lecture on the 
subject, as read before the Franklin Institute of Philadel- 
phia. We accepted this voluntary offer gladly, and pub- 
lish the lecture in full to-day, from advance sheets of the 
January number of the Journal of the Institute, being 
enabled also to accompany it by numerous illustrations. 
We feel that not only has Prof. Houston done us a kind- 
ness, but that he has placed electricians generally under 
an obligation in thus makivg public his investigations and 
opinions with regard to an invention that is thought by 
many to promise an indefinitely large extension of 
telegraphy. 





i 


THF EXHIBITION Era.—Of making exhibitions there is 
no end in the present day, and of course electricity is not 
forgotten in any of these schemes for calling the nations 
together in friendly rivalry to show that they cando in the 
arts and sciences. Last week we published the general 
classification of the International Electrical Exhibition at 
Philadelphia, a world show that promises to give 1884 
some prominence in American electrical annals. We have 
now received the ‘‘ Announcement ” of the World's Indus- 
trial and Cott on Centennial Exposition, to be held at New 
Orleans, La., opening in December, 1884. The proposed 
exhibits include ‘‘ Apparatus and processes used in the 
industrial applications of electricity, telegraphic and 
telephonic apparatus, electric motors, dynamo-electric 
machines, electric lighting and -signaling apparatus.” 
This Exposition, under the joint auspices of the United 
States of America, the National Planters Association and 
the city of New Orleans, is expected to be a very brilliant 
success. 





The Divorce Between ‘ Sweetness and Light.” 

It is not enough that the electric light people should quar- 
rel among themselves. The other companies supplying 
light in various ways to the public have also causes 
of strifeand division actively at work among them, and 
the present condition of things leads the Philadelphia 
Ledger toremark very pertinently: The illuminating 
folks have grown very quarrelsome ; and at present there 
is a triangular fight going on with the water gas, the coal 
gas and electric light advocates as mutual antagonists. It 
is amusing to read in the gas journals the horrible tales of 
acciden ts and of destruction to health, eyesight,and com- 
plexion resulting from the use of either the rival gas or 
the electrical system of lighting. The prices, too, seem to 
bother them very much, The complaint made against 
Edison by the gas makers is, first, that his light cos too 
much, and, second, that he charges too little for it. But if 
this complaint is true they ought to possess their souls in 
patience, for he cannot be expected to stand it very long. 
The coal gas representatives, having been beaten by water 
gas in cost, attack it as extremely dangerous, and the 
cause of most of the accidents by suffocation. This is ‘‘im- 
portant if true,” but it must be confessed that the water 
gas advocates have just as pretty tables of figures the other 
way, and between them all these lighting companies man- 
There is 
room for all of them, bowever, if they will be content with 
It isthe charging of too high price 





position to realize our plans of improvement. Readers of 


that attracts rivals into the field, 
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of the stations, as X, three of the 9's, that are the furthest 
removed from one another, that is three that are 120° dis- 
tant from each other, are connected together, and toa 
battery K, one pole of which is connected to the ground ; 
and that three of the 10’s,that are likewise furthest re- 
moved from one another, are connected together and toa 
line /, leading to the correctizg and regulating devices, 
which we will afterward describe. The remaining three 
intermediate 9’s and 10’s are left open, thatis, are net con- 
nected with any circuit. 

At the other station Y, the 9’s, corresponding with those 
connected with the battery at X, are left unconnected or 
open, while the alternate 9's are connected with 
tbe battery K*, one end of which is grounded, 
while the 10’s at Y, which are connected with one another 
and with the correcting devices through the line /', cor- 
respond with those which are unconnected with the 
station X, the remaining 10’s, at Y, being unconnected at 
both stations; the three 10's, which are connected with the 
correcting devices through the lines / and /', respectively, 
are extended or built out toward the adjoining 9's, that 
are unconnected with any circuit. 

In order to provide room on the table F" for the ex- 
panded or extended 10's, without disturbing the sy n- 
metrical arrangement of the remaining contacts. the piates 
or contacts provided for the static discharge of the line, 
and which an inspection of Fig. 8 will show as located 
between each of the successive contacts of the cir- 
cular table F', are omitted, and their place occupied by 
the extension of the expanded 10’s, so that the space 
between the expanded 10’sand the 9s which precede them 
is the same as the spaces between the remaining contacts. 
Since the 9's preceding the extended 10's and correspond- 
ing in position to the battery-connected 9’s ure open or 
disconnected, and since the static discharge plate between 
the 9’s and the 10’s at the distant end is retained, no bad 
results are experienced. 

As long as the trailing contac:-fingers are moving syn- 
chronously at both stations, that is, as long as they rest on 
correspondingly numbered contacts at the same moment, 
no occasion will exist for the correction of either appa- 
ratus; should, however, the instrument at Y run a trifle 
faster than at X, the trailing finger f, at station Y, will 
touch the extended side of a 10 contact, while the finger at 
X is still on a battery-connected 9. An electrical impulse, 
consequently, will flow from the battery K, at station X, 
over the main line, and through the contact 10, at Y, and 
the line 1', to the connecting device at that station. 

A similar operation occurs if the apparatus at X moves 
a trifle faster than tnat at Y. 

As thus arranged the correcting impulses are retarding 
ones, since they are called into action only when the 
instrument at one or the other ends of the line yvains in 
speed slightly on the other. The inventor causes them to 
act as retarding impulses by employing them to cut a 
resistance out of the circuit cf the vibrator battery. The 
effect of this is to increase the strength of the current 
traversing the coils of the electro-magnet A, and conse- 
quently its magnetic attraction for the tines of the fork. 
There thus results an increased amplitude of the fork’s 
vibration, and a consequent lowering or decrease in the 
rapidity of its vibration. This retardation will of course 
affect the speeJ with which the transmission wheel is 
rotated, and consequently retard the rotation of the trail- 
ing finger. 

The local circuit of the vibrator is shown in Fig. 1 
as working geuerally through the adjustable resistances 
S. When, however, the apparatus at one station runs 
slightly in advance of that at the other sta- 
tion, and a correcting impulse is consequently received 
through the main line and the line J or /', the relay U 
placed in that line is energized, and its armature drawn 
from its back stop, thus breaking the local circuit u and 
permitting the armature of a second electro-magnet V to 
rapidly pass to its back stop, and thus complete a shunt 
circuit v around the resistance S +o as to cut it out of the 
vibrator circuit. The consequent increase in the current 
strength of the vibrator circuit that 1s thus momentarily 
preduced, momentarily retards the rate of vibration of the 
fork, and consequently slows the rotation of the trailing 
finger and cause: it to drop back on its proper contact. The 
operation is the same at both stations. 

Whenever the operator at either station hears the stroke 
of the relay V he knows that a correcting impulse has been 
received. By placing a relay and sound*r Win the circuit 
of the correcting battery at each station between the 9 
contacts and the ground he can also tell whena correcting 
impulse has been sent out. No difficulty will be experi- 
enced, therefore, in ascertaining which of the instruments 
is slightly in advance of the other, but as long as any ticks 
or sounds are heard on the instruments on the correcting 
circuits, the instruments will be found to be in synchron- 
ism, since the variations possible are confined to a limit not 
exceeding one-fifth of the width of any regular segment. 

The apparatus is readily started by starting the fork and 
rotating the vertical shaft F, and the adjustment of the 
two apparatus is completed at the other station Y. At 
that station the operator also starts his apparatus and closes 
the switches at Mand N. By the means already described 
the operator at Y can tell which apparatus is running the 


faster, and he then proceeds to adjust his own apparatus, 
until he is aware of the synchronism of the two, by the 
tell-tale strokes at V and W. It is found convenient in 
practice to make the resistance at S in the thape of a box 
of resistances, so as to readily vary the amount of resist- 
ance normally included in the local circuit. 

A very important and beautiful feature of this invention 
is found in the manner in which the correcting impulses 
are rendered effective when the relay U leaves its back 
stop, as the corrections are thereby rendered practically 
instantaneous; whereas, it they were not made effective 
until the armature of the relay had been drawn to its 
front stop, the action of the correcting device would be 
sluggish. The adjustment of the armature of the 
relay U is very delicate, and it, therefore, responds 
immediately to any correcting impulse; so, too, the 
spring of the relay V is of sufficiently high tension to en- 
able its armature to move almost instantaneously to its 
back stop. 

Should the trailing arm at one station be moving more 
rapidly than that at the other station, it must soon over- 
take the trailing arm at the other station and bring them 
both into such relation to the battery connected 9’s, and 
the extended correcting 10’s, that the correcting impulses 
will thereafter maintain them in practical synchronism. 

Should the main line between the two stations be acci- 
dently broken, the synchronism would of course be de- 
stroyed, but on connecting it again, the instruments would 
of themselves, within two or three minutes at the most, 
again come into synchronism without the intervention of 
the operators. 

The correcting impulses we have described are retarding 
ones, and are only called into play when one instrument 
runs faster than the other. Mr. Delany has slightly modi. 
fied his apparatus, so as to make the correcting impulses 
accelerating ones, that are only called into play when one 
instrument runs slower than the other. 

In this connection it may be well to state that numerous 
devices by means of which synchronism can be obtained 
in connection with substantially the apparatus before 
described have been discovered by Mr. Delany, and are 
fully protected. 

We have described four sets of independent circuits 
simultaneously established on the same line. It is evi- 
dent, however, that by increasing the speed of rotation, 
fewer contacts during a single rotation will suffice for the 
practical operation of the ordinary Morse circuits, or by 
increasing the number of contacts in the circle a much 
greater number uf circuits may be obtuined, so that the 
subdivision of the line into a greater number of circuits 
may be effected, without diminishing the speed of work- 
ing. 

An essential feature of the invention, without which it 
cannot be practically operated for long distances, consists 
in separate contacts, as shown in Fig. 8, placed between 
the contacts on the table F! at each station, and connected 
together to the ground, so that the line, being put to the 
ground before each completion of the circuits, will be 
freed from the greater or Jess static charge, which is very 
apt to be present in all lines of any considerable length. 

The synchronous-multiplex system, though as we have 
seen is somewhat complicated in its apparatus, is fa 
simpler in its operation, and requires far less 
delicate adjustments than are essential in the quadru- 
plex system. The difference between the twe in this 
respect will the better appear, when it is known, that in 
the quadruplex system a change of electrical condition, 
equivalent to an increase in the length of the circuit oi 
ten miles, is sufficient to throw it out of balance, and thus 
stop all communication ; while in the synchronous multi- 
plex system, a change equivalent to five hundred miles 
may be instantly thrown on the synchronously operated 
wire, without destroying the synchronous rotation of the 
trailing arms, or inter:upting the various circuits. 

The possibilities that suggest themselves as naturally 
resulting from the solution that Mr. Delany has made of 
the problem of obtaining and maintaining, at distant sta- 
tions, practically absolute synchronism, are, indeed, be- 
wildering. and justly entitle this gentleman to a place 
among the world’s great inventors. 


+0 ++ 


Lieut. Fiske’s Defense of His Book on Electricity. 





To the Editor of The Electrical World: 

Sir: Referring to the review of my book by Mr. Theo, 
F. Jewell, it occurs to me that, in view of the evident 
ability of its author and the soundness of most of his views 
on abstract poitts in electrical science, a few comments 
upoa some of his strictures may not be out of order. The 
fact that his review is, on the whole, so highly compli- 
mentary gives additional force to his adverse criticisms 
upon special points; yet some of these seem hardly perti- 
nent, 

In the first place, I think Mr. Jewell has failed to appre- 
ciate the fact that most of the men interested in elec- 
tricity have not an advanced education in physics. In my 
book I have endeavored to show to practical men the prac- 
tical bearings of a very abstruse and intangible science, It 
was essential, therefore, to sacrifice occasionally mathe- 
matical nicety of definition. In mathematics, we fre- 
quently adopt an approximation, simply because it may 





be for our practical purpose; just as useful as a more com- 





plicated, though more exact, expression, and much more 
manageable, 

In trying to show what ‘‘ potential” is and what “ elec- 
trical units” are, I tried to avoid words not ordinarily used 
in practice. Being compe'!led to explain the meaning of 
‘*dyne” and ‘‘ erg,” I purposely avoided talking of ‘‘force” 
and ‘‘ acceleration.” Ilow many men know what force is? 
The great physicists of Europe are perpetually wrangling 
dverit. Everybody, however, hasa clear idea of weight. We 
express the force upon a piston in pounds, and we call a 
pound a weight. Was it not better, then, in a practical book 
to calla dyne a weight than to go into a long explanation 
about ‘‘ acceleration,” ‘* mass,” ‘* force,” etc., which would 
have confounded nine in ten of my readers? The editor of this 
paper has suggested that it would be better, however, to 
say a dyne is equivalent to 54; gramme, than to say it is 
yer gramme. This suggestion is good and will be followed 
in the next (third) edition. 

Mr. Jewell disapproves also of my explaining the idea of 
‘*work” by beginving with an illustration of lifting a 
weight against gravity. Can an illustration giving a better 
idea to practical men be devised? Moreover, I show dis- 
tinctly in the context that work is done similarly against 
other forces as well. Ialso show that a dyne measures 
other forces than that of gravity. 

Have I mixed up potential and potential energy, as Mr. 
Jewell says? I think that most men would understand 
from my book that potential is measured in terms of the 
work done ona unit. Mr. Jewell explains his meaning 
by a reference to the units of mass, gravity and height (m, 
g.h) This he is at liberty to do; but I was clearly re- 
stricted from the use of those quantities. While they 
form the basis of measurement in all the physical sciences, 
they would have hopelessly mystified the practical men 
whom I desired to reach. Being under the necessity of 
explaining abstract things to practical minds, I sometimes 
had to use several sentences when one sentence with the 
usual scientific terms would have been enough for scien- 
tific minds. I think Mr. Jewell bas occasionally got a 
wrong idea of the meaning of a sentence by separating it 
from the context. 

Mr. Jewell says: ‘‘ Electromotive force is not force at 
all.” Does he know this? Does anybody know this? 
Suppose even that electricity is not matter. Electromotive 
force may not then be a mechanical force; but can Mr. 
Jewell, or any one else, assert that there is no force except 
mechanical force? He seems to argue that conductors 
oppose resistance to the passage of electricity. What, 
then, tends to send electricity through conductors if it be 
not force of some kind? Does not the idea of electrical 
resistance necessitate the idea of electromotive force ? 

I have endeavored to find a place in my book in which 
Isay that it ‘‘requires a greater E. M. F. to overcomea 
great resistance than a small one,” but cannot find it; but 
I find a place in which I say that in any simple circuit a 
greater proportion of the whole E. M. F. of the generator 
is expended in overcoming the great resistances than the 
small ones. 


Mr. Jewell’s objection to my explanation of strength of 
current seem3 curious,us there can be no doubt that, if we 
add cells in series tothe one cell originally in a circuit, 
the current will be increased, unless, indeed,the resistance 
of the conductor be ze:0—an impossibility. This fear that 
my explanation would convey the idea that current will 
always be increased by adding cells in series would not 
seem very well based after reading the arithmetical exam- 
ples that followed my statement. 

A description of Dolbear’s telephone and the induction 
balance would doubtless hive been most interesting; but 
ihe purpose of the book forbade the description of appa- 
ratus not in extensive practical use. 

BRADLEY A. FISKE, 

WASHINGTON, Dec, 10, 1883. 
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The Telephone at Lawrence, Kan. 

Public appreciation of the advantages offered by the 
telephone has been very marked at Lawrence, Kav, The 
United Telephone Company, Mr, Charles Davis, manager, 
is doing a large and progressive business, At the present 
time seventy-six telephones are in use, and fifteen more 
are contracted for, About a score of men are at work in 
the city rebuilding the lines. The main trunk lines are 
all being transferred from the old poles to new—45 and 40- 
feet cedar ones—at an expense of $3.000 ; and all the branch 
lines are in course of renovation. The territorial net-work 
of wires extending to outside points is certainly worthy of 
notice. Among the most important points reached are 
Kansas City, Topeka, Leavenworth, Atchison and St. 
Joseph. The central office is open day and night, Sunday 
included. One feature of the system is the charge of 25 
cents for the use of the instruments to carry on a five 
minutes’ conversation with the cities above named and 
soine others. 


PROMOTIONS ON THE B. & O, SERVICE.—Superintendent 
Robert Stewart has been appointed acting general mana- 
ger of the Baltimore & Ohio Telegraph Company in place 
of Mr. George P. Frick, resigned, and Superintendent Wil- 
liam H, Trego has been appointed acting general manager 
of the Baltimore & Ohio Express Department, 











PEELE STEN: LO LEE LS LE SL RE A OR = ae eee Poa eae oe ae 
a ~~ preneneeena: - 


DER a ee eee 


296 


THE ELECTRICAL WORLD 


Dec. 29, 1883 








Professor Thurston on the Armington-Sims Engine. 





An interesting test has been made by Prof. R. H. Thurs- 
ton of four Armington-Sims engines at the station of the 
Narragansett Electric Light Company, Providence, R. I., 
and one inference, at least, from it is that it is cheaper to 
run dyoamo-electric machines direct instead of by long 
lines of shafting and pulleys. Prof. Thurston remarks : 

The economy of driving direct to the dynamo without 
intervention of countershafts is well shown by these trials. 
The expenditure of power was, in this case, but seven- 
tenths of a horse power per light when fully loaded, while 
the power demanded when 4 countershaft is used is often 
reported to be twenty-five or fifty per cent. higher. With 
sixty lights in the circuit the power expended was, in this 
case, just 0.7 horse-power per light. 

The general results of the experiment are thus described: 

One of the four, that nearest the boiler-room, was 
selected for test and the indicators attached by my assist- 
ant, who had taken a few cards to see that it was ready 
for trial before my arrival. This engine was coupled, 
without countershaft, to two Thomson-Houston dynamos 
of 25 lights each. The engine was making 280 revolutions 
per minute. Throwing on and off 25 lights I found that 
the engine accommodated itself to the change of load at 
once and without observable fluctuation of speed or change 
of speed. Counting the revolutions, I found that the 
speed, light, was 280 per minute, loaded, 279. Throwing 
on and off 50 and 60 lights, I found that it made no percep- 
tible change in the speed, and counting, I obtained 280 
revolutions, light, as before, and 278, or a trifle under, 
loaded. These observations were repeated with the same 
result. The readjustment of the regulator took place al- 
most instantly and without oscillation. I have, since 
then, had all the cards taken carefully worked up and 
compared. I find that the engine alone, which is, as I 





found, capable of driving 50 lights easily, demanded 3.8 
horse-power when running alone, free from all load ; 6.28 
H. P. when driving the dynamo alone; 23.25 H. P. when 
23 lights were on ; 37.99 H. P. driv.n s 50 lights, and 42.33 
H. P. when 60 lights were thrown tato the circuit. The 
latter was an overload, butit was d:iven easily and stead- 
ily, quite as much so, apparently, a3 when lut 25 lights 
were on, The lights burned steadily and without. any 
other variation of intensity than is inevitable with are 
lights, of which these were, | judge, excellent ex. moples. 

I was not expected to take the time, on this oce :sion, or 
to go to the expense necessary to determine the co isump- 
tion of steam at this trial, a determination which I shall 
hope to get an opportunity to make later; but the cards 
account for steam as follows: When the engine was rup- 
ning without Joad, the steam consumption was 26.2 pounds 
per hour and per horse-power; when driving the dynamo 
lone, 25.6; when 25 lights were on, 21.38; when 50 iighis 
were on the consumption was, according to the cards, 
21.5 pounds. 

As to the important point of steadiness, on which Prof. 
Thurston dwells. further evidence is given by the Tahanto 
Manufacturing Co., of Boston, who, in making art metal- 
ware, use a number of denamo-electric machines, for 
which the speed must be perfectly steady. ‘We started 
the engine on the 28th of August last,” says Mr. Sidney L 
Holdrege, the manager, *‘ since which time it has been 
constantly at work, night and day, from Monday morning 
until Saturday night of each week, or, in other words, one 
hundred and thirty hours a week for fourteen weeks. 
During this time it has not once been necessary to stop it 
for repairs of any kind, and not a dollar has been spent for 
that purpose. From this time forward we intend to rup 
without stopping even for Sunday, and we feel confident, 
from the work it has already done, that it is fully equal 


to this unusual service.” 
- ->++ > ooo 
A Submarine Ineandescent Lamp. 


A very interesting description is given in Science, by 
Engineer G. W. Baird, of the United States fish steamer 
Albatross, of the use of an Edison incandescent lamp at a 
considerable depth under the sea. Various experiments 
resulted as follows: The Edison Company then produced 

lamp in which the platinum wires were soldered to cop- 
per wires in a glass cavity, and filled in with resin so that 
copper wires, about No, 30 in size, projected from the lamp 
for our attachment. I coiled the copper wires spirally, 
and soldered their ends to the ends of the heavy wires of 
the cable, separating them by a small block of pine wood ; 
this gave some freedom of motion without danger of cut- 
ting or breaking the wires. A paper mold was placed 
round the joint, and filled with worm ‘gulloot.”. When 
this had cooled it was wrapped with insulation tape and 
served tightly with twine. This was again covered with 
gulloot, then tape, and finally with melted gutta-percha ; 
and, when the gutta-percha had cooled, its entire surface 


was seared over with a hot iron, to make sure of filling | 
‘but only about 3,000 are actually to be counted, the rest 


any cracks or holes it might contain. The lamp was then 

lowered into the sea, about seven hundred and fifty feet of 

cable being paid out, without any indication of failure. To 

ascertain if the lamp was lighted at all times we substi; 

tuted, a lamp for the cut-out plug in the deep sea circuit. | 
This brought both lamps in the same circuit, which 

caused them to glow at abouta cherry red instead of a 

white light, and had any accident happened to break the 

lamp in the water, or to causea leak, our upper lamp would 

have immediately sprung into incandcscent whiteness. 





An English Expert on Underground Wires. 





We mentioned in a recent issue that the State of 
Pennsylvania, at the instance of the Board of Trade of 
Philadelphia, had sought to compel the Brush Co. to put 
its wires underground in Philadelphia, and that evidence 
was being taken before a master in chancery. Some inter- 
esting testimony was tendered by Mr. David Lessels, a 
telegraph engineer of London. England. In 1865, accord- 
ing to his testimony, this gentleman was engaged as an in- 
spector of the Electric and International Telegraph Com- 
pany at Glasgow, Scotland. In that city underground wires 
were in use when he wentinto the company’s employ. The 
wires in the city were run into a cast-iron pipe; the rail- 
road tunnels were also utilized in conveying wires. In 
the tunnels they were generally put in a wooden boxing, 
which was fixed against the wall. Mr. Lessels did not lay 
those wires himself, and thought they had been laid 
10 years or more when be took charge in 1865. The 
wires worked successfully all the time, he had charge 
of them,.which was five years. The district he had to go 
over comprised 500 miles of poles and probably upward of 
2000 miles of wire. After witness left Glasgow he went to 
Edinburgh as superintendent of the engineer department 
of the government telegraph, and had the eastern district 
of Scotland in his charge. There were underground wires 
from the post-office to Leith, about 24 miles; also to Pow- 
burn, the same distance. There were submarine cables 
across the Frith of Forth. These wires were all laid and 
working when witness went there. The underground 
wires were laid in iron pipes. Witness laid down a line in 
Edinburgh from the post-office to Roseburn, 22 wires, a 
distance of two miles; it worked successfully. In laying 
down the wires they generally provided spare wires 
for new ci'cuits, or in case other wires became faulty. 
There was no difficulty in making use of the spare 
wires; and there was no difficulty in finding where a 
fault was. Witness had charge cf wires in Dundee 
and in Perth. The system of the government tele- 
graph in London is the same as in Edinburgh ; the wires 
are drawn intoan iron pipe. In London there are thou- 





sands of miles of wires, he believed, under ground. Most 

of the electric light wires are under ground in London ; | 
there my be a few stretching from one house to another. 
but generally speaking, for street lighting, they are under 
ground ; those lights are quite successful. The Anglo- 
American Brush Electric Light Corporation have unéer- 
ground conductors from their works in Belvidere road 
into the city about St. Paul's and Cheapside, and the wires 
there are under ground in an iron pipe. The Maxim Com- 
pany lighted up Queen Victoria street ; their wires were in 
an iron pipe. The same company also lighted up Penton- 
ville Hill from the Angel to King’s Cross, and the wires 
were under ground in wood boxing and. filled with 
asphalt. The Edison Company have wires on Holborn 
viaduct, under ground, he believed, both in iron pipes 
and in wood boxing with asphalt. The Jablochkoff Com- 
pany light up the Thames embankment, and their wires 
are out of sight. Witness did not think there was any 
difficulty at all in regard to electric light wires under 
ground. 

He exhibiteda number of specimens of insulated electric 
light wires, which he brought with him from London. Of 
certain of the specimens, he said the wires could be used 
for either incandescent or arc lights. In London the com- 
panies always made use of subways where they exist. 
There are no poles planted in the streets either for elec- 
tric light, telegraph or telephone purposes. There 
are poles planted on housetops, where attachments are 
made to chimneys and roofs, but there are no poles on the 
public streets.” Tbe attachments spoken of are principally 
for telephone purposes. There is more difficulty in the use 
of underground telegraph wires than in the use of subma- 
rine cables, An underground system carefully laid requires 
no maintenance for a good many years, while overhead 
wires require constant examination and repairs, and the 
rule holds good with electric light wires as well as telegraph 
wires. The witness was subjected to a long cross-examin- 
ation to show that electric lighting is yet inits infancy, that 
the cheapest and best method of insulation has not yet been 
hit upon in the various kinds of wire now in the mar- 
ket, and that the underground system has not yet received 
such practical development as would warrant a company 
in adopting it. 

- tte 
Mexican Notes. 


In view of the attention now being paid to Mexican 
affairs, the following notes from Mr, W. F. Touchon, man- 
ager of the Compania Telegrafica y Telefonica Central de 
Mexico, at San Luis Potosi, will be found very timely and 
interesting : 

Here in San Luis is a population of 70,000 inhabitants, 


being Indians very low in the scale of humanity. We 
have a business centre of a half kilometer circuit, and em- 
bracing about 300 of the most important establishments, 
The spirit of progress, the appreciation of what time is 
worth, and rapid transactions, are unknown here yet, so 
that any new enterprise grows very slowly, if it grows at 








all. Exhibitions bave been made of the electric light in 
the public squares and principal streets, and they gave 
satisfaction. Capt. Hemmenway, of Dallas, Tex., has 


worked in all- directions to establish it, but so far without 
any great result. The Government are burdened with 
debts and are contracting new ones ; and their credit being 
low, public improvements of this kind become a secondary 
matter. ; 

Since August, when I arrived here, I have put in 72 new 
telephones, line and all, and have now 105 subscribers. 
The price had to be reduced to $3 per month because of 
the difficulty of getting people to interest themselves in 
the instrument. -Iam putiing in new telephones every 
day, and it seems tome that they understand now that 
the more subscribers we have on the list the better it is 
for all. I send-you copies of the list. We use N. F. 8. 
switch, 25 in each section, and Blake transmitters; also 
Charles Williams’ magnetos and Leclanché batteries. I 
have three Mexicans regularly at work, and my wife at 
switchboard to make the connections. The climate here 
is excellent, and as soon as railroad communication is 
established we are certain that this part of the republic 
will be the resort of tourists and invalids. The railroad 
now reaches Saltillo, and the run of 800 miles from that 
place to this will not take long when the railroad is: fin- 
ished, and it can be built in two years from now. Ameri- 
can products are coming in very rapidly and freely, ‘so 
that in the course of a short time European goods will not 


‘have so much show. 


—_———re SO 
New Method of Insulating Telegraph 
phone Wires. 
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Having had occasion for a year to apply, for the decora- 
tion of articles of jewelry, the procedures pointed out by 
Nobili and Becquerel for cbtaining cvloration by means of 
baths of alkaline plumbates and ferrates, I observed that 
the articles thus colored became absolutely provuf against 
all galvanic action; that is, their surfaces when once coated 
with peroxide of lead or of iron were insulated, and po 
longer conducted the electric cu:rent. A wire of copper, 
brass, or even iton, may thus be coated with an insulating 
layer like a stratum of resin or gutta-percha. 

This principle, I believe, admits of easy utilization in 
preparing wires and cables for use in telephony and tele- 
graphy. ‘ 

The method of obtaining this insulating stratum is, from 


/an industrial point of view, very practicable, and the cost 


trifling. The hardness of this coating, which resists all 
atmospheric action, is a guarantee of its durability. The 
insulation is absolute. 

The method of preparation is very simple. A hath of 
plumbate of potash is prepared by dissolving 10 parts of 
litharge in 1,000 parts of water, to which have been added 
200 parts of caustic potash, and boiled for about half an 
hour. It is allowed to settle, decanted, and is then ready 
for use. The wire to be coated with peroxide of lead is 
attached to the positive pole and a small platinum anode 
to the negative. Finely-divided metallic lead is precipi- 
tated upon the negative pole, and the wire is coated with 
peroxide of lead, which passes successively through all the 
coiors of the spectrum. The insulation is complete when 
it takes a brownish-black color. 

The wire thus covered is perfectly insensible to electric 
action. Articles perfectly cleaned may be attached to it, 
and connected with the negative pole of a gilding, silver- 
ing, or .nickeling bath without the current, however 
powerful, producing any action upon the objects to be 
coated. Such a wire, if placed in a circuit, and brought 
in contact with another wire in connection with a gal- 
vanometer, leaves the latter entirely unaffected.—M. C, 
Wideman, Comptes Rendus. 

++ > oe > canes 
Underground Wires in Canada. 


The Woodward system of underground telegraphy has 
been successfully tested, according to the local press, at 
the City Hall, Montreal. Several civic officers were 
present, and Alderman Fairbairn, in conversation, said : 
‘*Some such system was. much needed, as the wires at 
present on the streets had to go. They were often a very 
great impediment at a fire, and a system such as the 
Woodward, if made thoroughly practicable, would be a 
boon. Of course the plan must be thoroughly tested prior 
to itsadoption.”” These wires run about as far as from 
the Astor House to the City Hall. The fire alarm, tele- 
phone and other wires were all worked at the same time 
through the cable with good results. Should the insula- 
tion remain perfect throughout the winter, and all the 
other difficulties of induction and the like be overconte 
it is expected that a by-law will be introduced nextspring 


ordering all wires to be put underground. 
- = i et ae ee 


MoRE WIRES FOR PHILADELPHIA POLES.—At a meeting 
of the Philadelphia Councils’ committee on police and fire 
alarm telegraph on the 20th inst., bids for furnishing the 
materials and supplies for the coming year were opened 
and scheduled. The ordinance granting permission to the 
Postal Telegraph Company to place telegraph wires tem- 
porarily on certain of the city. poles was referred to a sub- 
committee. The company in question had contracted 
with the Metropolitan Underground Telegraph Company . 
to place all their wires under ground, but owing to an. 
ordinance which prevents the opening of the streets dur- 
ing the winter months the company will be unable to lay 
their wires. They ask for the use of the city poles until 
they can get their conduits under ground, 
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THE TELEGRAPH. 


W. U. TAXES IN PENNSYLVANIA.—A compromise has been 
effected by the Western Union Telegraph Company with 
the State in the suit for $147,000 for tax on stock dividends 
for the years 1879 and 1881. The company will pay $50,- 
000. 


WESTERN UNION TRANSFERS.—Officers of the Western 
Union Telegraph Company state that its transfer-books, 
from their opening, on Oct. 16, to their close on Dec. 20, 
show a transfer during that time of 39,640 shares to invest- 
ment account. 


Dr. GREEN PLEASES THE CINCINNATIANS.—President 
Green, of the Western Union company, visited Cincinnati 
a few weeks ago, while on his way to Louisville, and made 
the Cincinnatians happy by telling them that their city 
shows a greater increase in the telegraph business than any 
other city except Boston, the increase being twenty-five 
per cent., as compared with last year, 

‘*MoRE ’PORTANT EBERY Day.”—The other day old 
-Dave received a telegram from a man down in the coyntry 
who wanted him to come dewn and clean out his well. 
After some one had read the dispatch to the old man he 
said: ‘‘ De Lawd.hab mussy on sich a man as I is. Gettin’ 
more ’portant ebery day. Gota letter yesterday, an’ now 
I’se dun got a’spatch. Uh, huh! When «a kaint reach 
me wid a post-office da stretches arter me wid de tilly- 
graph wires.”—Arkansaw Traveler. 


UNDERGROUND WIRES IN MONTREAL.—A company ap- 
plied at Quebec on the 20th inst. for a charter allowing it 
to lav unierground telegraph pipes in Montreal and else- 
where. The proposed capital is $200,000. The City 
Council will have to give permission for opening the 
streets, and will probably also be asked to prohibit the 
carrying of telegraph and telephone wires except through 
this company’s pipes. A leading spirit of this movement 
admits that he did not think the telegraph company 
approved of the scheme. 


BULLS IN NUMBERS.—‘* There is no class of errors,” says 
the Chicago Tribune, ‘‘the telegraph is more apt to make 
than in transmitting figures—numbers.” The Tribune in- 
stances a dispatch announcing that a party of Mexican 
capitalists worth $60,000,000 were en route to Chicago, and 
thinks it would be very hard to get together a number of 
Mexican gentlemen whose wealth would aggregate that 
sum. The Tribune overlooks the fact that there is just as 
great liability to error in numbers in type-setting as in tele- 
graphy. Inthecase in question the extra cipher was very 
likely added by the intelligent compositor. 








"HE TELEPHONE, 


Two:CEenT TELEPHONE MESSAGES. —It is th ought in Lon- 
don that the charge of sixpence for telephone messages 
there ought to be reduced, and that the use of the tele- 
phone might be made profitably universal by a system of 
penny (two-cent) messages. 


TELEPHONE SERVICE IN FRANCE.—It is very evident 
that the telephone is becoming popular in France. Ac- 
cording to recently published figures regarding the tele- 
phone service in France, twelve offices in Paris transmit 
about 150,000 messages a week to their subscribers, while 
at some of the chief cities in the provinces the average 
number of messages transacted weekly is 33,000 at Lyons, 
15,000 at Marseilles, 6,319 at Bordeaux, 5,669 at Havre, 
2,565 at Nantes, 1,243 at Lille, 514 at Rouen and 400 at 
St. Prerre-les-Calais. 


PUNISHMENT FOR FALSE MESSAGES.—The telephone, 
like the telegraph, is contributing to new departments of 
law and legal practice. Under a law which makes it a 
misdemeanor to send false communications by a telegraph 
or telephone line, an expelled member of the St. Louis, 
Mo., Hackmen’s Association has been arrested, .charged 
with having an order sent by telephone, causing sundry 
other members of the association to send carriages on wild 
goose chases in different parts of thecity. The case is the 
tirst of its kind, and considerable interest is taken in the 
result. The punishment is a fine of not more than $100, 
with a liability to a civil suit for damages. 





NOT FIT FOR FEMININE Eaks.—Speaking of the telephone, 
a fair reader of the Des Moines Mail asked the Observer a 
few days agoif he wouldn’t advocate the substitution of 
some other word of response to the telephone ring than 
that of *‘ Hello!” ‘* Why, just think of it!” the fair crea- 
ture exclaimed; ‘‘ suppose a lady should salute you on the 
street, and in reply you should say ‘Hello,’ and if she didn’t 
quite hear you, suppose you should repeat ‘ Hel-lo!’ and 
t 1en suppose you should become a little impatient and say 
‘Hello! Hel-lo!! Hell-oa!!!’ with the accent on the first 
syllable—wouldn’t it be shocking? Then, why is it any 
the less shocking to talk in the same way over the tele- 
phone wires?” Perhaps it is just as shocking. 

‘THE WIRES IN WASHINGTON.—In speaking of the pend- 
ing negotiations between the telephone company and 
themselves, the district commissioners say, according to 
the National Republican, that their object in requiring 
a deposit of $2,500 from the company is simply to insure 
the completion of the underground cable between the date 
fixed and the consequent removal of the poles from Four- 
teenth street. It is a simple, business transaction, The 





high character of the members of the telephone company 
and the well-known integrity of the managers are guaran- 
tees to the commissioners of the company’s earnestness, 
and it is probable that the negotiations will be completed 
in a few days. The company represents a capital of over 
$10,000,000, and the individual members are distinguished 
for business enterprise and irreproachable integrity of 
character. 


CUTTING Down POLES AT WORCESTER, Mass.—The recent 
erection of so many polesin the vicinity of the City Hall, 
says the Worcester Spy, has at last brought about a con- 
troversy as to the authority by which they have been 
placed. Two of them have been felled to the ground. The 
local telephone company, as they claim,under the permission 
of Alderman Colvin, chairman of the highway committee, 
recently set three poles on the common, two between the 
corner of Main street and the Old South church, and one 
near Park street. They were to be used for carrying large 
cables of wires to relieve the buildings. They intended to 
run five 50 wire cables through the business section of the 
city, believing it would bea benefit tothe public and a 
relief to the fire department. Two of the poles have been 
cut down by authority of Mr. Edward W. Lincoln, chair- 
man of the commission of shade trees and public grounds, 
and now the telephone company is anxious to know who 
it is that has authority upon the premises. 


THE INVENTION OF THE TELEPHONE. —The Chelsea Pioneer 
of Dec. 16 contains a contribution on the subject of 
the invention of the telephone, from the pen of Mr. 
F. A. Hill. It appears that among the early experiment- 
ers with the telephone was Mr. Albert H. Low, of Chel- 
sea, Mass. He had attended the Chelsea High School, and 
shown there a scientific spirit. At the Institute of Tech- 
nology in Boston, first asa pupil and later as an instructor, 
he found a fine field in which to indulge his scientific 
tastes. In 1876 he was thoroughly familiar with the sepa- 
rate and isolated principles involved in the telephone. He 
was hard at work endeavoring to combine them so as to 
transmit articulate speech by wires, and had already de- 
vised a plan of apparatus with which he hoped to accom- 
plish, at least, some approximate results, when the fact of 
Prof. Bell’s invention was made known to the public. 
The Low telephone was, it is claimed, the first ever used 
in Chelsea, and, outside of the original instruments of 
Prof. Bell, the first, or among the first, mounted in New 
England. It is still used in the high school with the class 
in physics to illustrate the fundamental principles of the 
telephone. The parts are large and easily seen. 





THE ELECTRIC LIGHT. 

In A WESTERN MINE.—The Silver King Mining Co., A. 
T., are completing arrangements to put the electric light 
in their mine and mill. 

BosToN BEACHES.—Practical steps have been taken for 
the introduction of the electric light into Chelsea, East 
Boston, Revere and Crescent Beaches as early as possible. 

THE MONTREAL WINTER CARNIVAL.—The electric light 
sub-committee of the Winter Carnival, Montreal, have 
accepted the lowest tender, chat of the Phoenix Electrical 
Company, for $250. 

AERIAL WIRES IN TORONTO, Can.—It is said by 
a well informed correspondent of this paper that the exten- 
sion of the above-ground system of electric light wires will 
probably be strongly opposed in Toronto. 

LIGHTING A COLLEGE.—Two departments of the Uni- 
versity College, Dundee, Scotland, have been lighted by 
the Northern Electric Light Conipany with Swan incan- 
descent lamps, run by a Siemens machine. 

THE AMORY MILLS, MANCHESTER, N. H.—The Edison 
light at the Amory Mills, at Manchester, N. H., has given 
such satisfaction that the plant has just been increased 
from 250 lamps to 300, which is preliminary to a more 
extensive increase of installation throughout. 

A DYNAMITE FACTORY TO BE LIGHTED.—Arrangements 
are in progress with Noble’s Explosives Company for the 
lighting with electricity of their extensive dynamite fac- 
tory at Ardeer, Ayrshire, Scotland. The installation of 
the new system of illumination there is looked forward to 
with great interest. 

AN Etectric Ligut FactorRY BURNED.—A fire occurred 
at Montreal, Que., on the night of the 8th inst., in the 
electric light factory on James street. The building, of 
50 feet frontage and three stories in height, was, with its 
contents, reduced to ashes. The total loss is estimated at 
between $70,000 and $80,000. 


THE DOMINION HovusES OF PARLIAMENT.—The electric 
light in the Parliament Building at Ottawa was, by last 
reports, ready for use, under the supervision of the Me- 
chanical Eugineer, Mr. J. Arnoldi. At first it was in- 
tended to light up the Halls only, but now the other parts 
of the edifice will also be illuminated by electricity. 


AN ACCIDENT AT CHICAGO.—One of the employés of the 





Fuller Electric Light Co., Chicago, was killed on the 12th | 


inst. by being caught and carried by the belt of the fly 
wheel of the generating machinery against a stone wall. 
He was torn limb from limb between the wheel and the 
wall, and his remains were scattered about the engine 
room. ‘ 


Wiraour Errect ON ELecrric Licgur Stocks.—We 





stated last week that the passing of the ‘underground 
wires” ordinance by the aldermen of this city had had no 
effect on electric light stock. The Evening Stock Report 
confirms this, and says: ‘There is considerable inquiry 
as to. the effect of the ordinance that all electric wires 
must be put underground will have, if it will retard or 
affect the value of electric enterprises. We do not look 
upon the ordinance as being hurtful to electric: enter- 
prises ; the conduction of wires underground is a neces- 
sary requirement, and while it may temporarily cause an 
inconvenience to companies who have already an exten- 
sive over-head stretch of lines, it will likely result in the 
building of tunnels for conduction of wires that will 
within a few years have the effect of making the present 
mode appear immensely costly and ridiculous. The pass- 
ing of the ordinance bas bad no effect on the prices of 
electric securities.” 


ANOTHER COMPARATIVE TEST OF CosT.—The evidence is 
accumulating as to the superior cheapness of the electric 
light as compared with gas. The proprietors of: large 
works at Llanelly, in Wales, the gas being made on 
the premises, report: ‘‘ For 100 lamps of seventeen-candle 
power for a year, using them on an average five nights a 
week for fourteen hours in the winter six months, and 
nine hours in the summer six months, a total of 2,990 
hours, during the whole of which we have 1,700-candle- 
power of light for the sum cf £188 18s. 41. What wou'd 
an equal light cost in gas at 3s. 9d. per 1,000 cubic feet ? 
We cannot calculate on burning less than one cubic foot 
of gas per hour for every three-candle-power ; so to get 
1,700-candle-power for 2,990 hours we should burr. 1,694,- 
300 cubic feet of gas, costing £317 14s. 7d., against £163 
13s. 4d. for the same light if supplied by the incandes ent 
electric system. If steam had to be raised especially for 
the electric light, the cost would be £240 per annum ir- 
stead of £183 13s, 4d., still showing an advantage in favor 
of electricity. The actual cost ef electricity is cq sl to 
gas at 2s. 2d. per 1,000 feet.” 





MISCELLANEOUS NOTES. 
STOCK QUOTATIONS.—Telegraph, telephone and electric 
light stocks were quoted as follows on Thursday, at the 





Electric, Manufacturing and Miscellaneous Stock Ex- 
change, and at the Stock Exchange : 
: Bip. ASKED. 
TELEPHONE. 
American Bell Telepbone............. ee: 198 200 
Feat Beate Toles ., . 266-60 awh > dade + sides 90 97 
Po PB Re ee a eee 90 100 
NIU, 06% occ se sksdebescssacetoe 115 aa 
INS <5. susie 60 Coa ated dewe us case a 15 
I (atte Dees oe' ss ot cdot -vub Geevapeateuders« 5 10 
IE CN ee er to See ne 37 50 
I a 6 co peice GN Gh cea a oh iaes oie 90 100 
New York aad New Jersey................ 85 . 
New York and Pennsylvania............... 60 71 
pe ON ee ee ee 65 70 
ne a ng: g MR re L 7 
I co his SER 4. Meira i hanbenVasee ehgp bees 7.38 6.75 
CRC a cohen re tene et ehatne an kccn ¢naeene 10 17 
Southern New England.................... 180 190 
NS OES DPD MOEA OOO Cody. 100 110 
SS ET EOE IOS DOR RPE 95 125 
I is ch nates sho cade envio WWES 1 anes le <AS 1.20 1.75 
TELEGRAPH. 
Commercial Telegram, pref................ re 125 
Postal Telegraph (stock)...........:-..e0.05 4.70 4.80 
Postal Telegraph Bonds with stock......... 50 58 
ex. re 42 15 
Postal Telegraph (new Co.)................. Lg 5 
Western Union Telegraph............. .... 7384 73% 
Bankers and Merchants’ Tel............... : 119% 
Dn Dal, Be OC: OO Matin. 65a te 4 0 ved Reneekas 57} 59 
American District Telegraph............... = 28 
Mutual Union Telegraph........ sé ater epa 17 18 
ELECTRIC LIGHT. 
DOOR | i. é'esins en asad s br csateneakan l 1 
A! Re LN OE be aka 50 70 
BL eS ee ne 50 68 
RRR 9 | ESR A 5 RO ich, AD oe 90 
NN ee ces nh 6 SEAR at te aire oe 130 140 
BE SERRE. 5, Fe davecesisécoee veces 15 1514 
SR eee si ere L100 me 
Oe Se ee 10 20 
NS PE Te PRE PP eo Pee PATE de 35 
NS ee ee are eee 10 28 
CD i cdecat vase cumeanrehackdeatiad cadbee ts wp 90 
Cetted Btates...... disc csabadecce ss dn ceeen vas 15 106 
RS CRN UO nc oo Misavodotie cats ab <cicaess R5 


A RAILROAD SCHEME HANGING Fire.—The Charing 
Cross & Waterloo Electric Railway seems to be abandoned, 
as its projectors have partially withdrawn their bill before 
the House of Commons. 

DISTURBING THE CURRENT.—Cheeky passenger: ** Apy 
fear o’ my disturbing the magnetic currents, captain, by 
goin’ near the compass?” Captain: “Oh, no, sir. Brass 
has no effect on it whatever, sir? ”"—| Punch. 

ELECTRIC SHADOWS.—Regarding eleetric shadows, M. 
P, Riess, has published the following laws: An electrized 
surface shinesin the open air only in the places which 
have been struck by an oppositely electrified air current. 
The surface does not shine where the current is interrupt«d 
by an interposed conducting body ; but there is a shadow 
of the same form as the interposed body. If the current 
is not discharged, but only turned aside hy a ton con 
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ductor, there is usually no shadow, but in feeble machines 
a small conductor sometimes produces a slight shadow, 


ELECTRICITY AND THE SHORT Honey Crop.—The presi- 
dent of the Eastern Iowa and Western Ililinois Bee-keepers’ 
Association reports that the short honey crop this year is 
not due toany fault of the bees or any lack of flowers, but 
to a want of honey in the flowers. He thinks the great 
electric storms of the season ‘‘ either dried the honey in 
the blossoms, or extracted it, for the bees could find none 
in their sounds.” 

ELECTRICAL CABS WANTED,—An exchange, whose tired 
editor is sick, perhaps, of riding home at night on the 
horse cars and the elevated roads, and can’t afford cabs, 
bursts out as follows: ‘‘Js American enterprise becoming 
exhausted? Or what does New York mean by adopting 
London’s ancient cab system? We have been looking for 
one-cent fares on electric flying-machines to follow the 
newspaper reductions in the metropolis,” 

Not INFERNAL MACHINERY.—The good people of Milford, 
Mass., hada terrible scare ashort time since, An assistant 
of Professor Dolbear, the electrician, in the course of some 
experiments attached a long piece cf insulated wire to the 
barbed wire fence along the Wilton Railroad track and left 
it there, The section men found it, supposed it to be the 
infernal machinery of train-wreckers and aroused the 
town, ora portion of it. The Sheriff and a posse laid in 
ambush night and day near the spot,ready to pounce upon 
the desperadoes. 

A REGIsTER OF EARTH CURRENTS.—An apparatus for 
registering earth currents bas been made by a Berlin 
physician, which consists of a very delicate galvanometer 
enclosed in a case with a clockwork arrangement for giv- 
ing a photographic plate a steady downward motion, A 
fine ray of light is focused from the galvanometer mirror 
on the photographic plate, which moves at the rate of 
about three inches per hour, and the mark traced by the 
point of light shows the observer the variation of the gal- 
vanometer from minute to minute, 

**TELEPHERAGE.”—The system of transportation to which 
this name is given is proposed by Prefessor Jenkins, Lon- 
don, in addition to electric railways and will soon be prac 


tically tested. It is constructed of metallic cables, stretch- 
ed on insulating posts in sections, These posts will serve 
as the conductors of the current and as support for the 
load, which will consist of an electric motor as the engine 
and suitable cars for passengers and goods. No train will 
exceed the length of asection. The current will be sup- 
plied by a dynamo, driven by a stationary engine. 

To DEMONSTRATE FoUCAULT’S CURRENT.—Prof. A. Von 
Waltenhofen has devised a simple apparatus for the above 
purpose, consisting of an electro-magnet which is fastened 
in a vertical position, and between the poles of which a 
copper pendulum oscillates. The copper plate has the 


two inches wide, and one-half inch thick, and is suspended 
by a sort of trapeze arrangement, so that it may pass ex- 
actly between the poles. The pendulum is set swinging, 
but as soon as the current is connected it goes very slowly, 
as if moving through a thick liquid, or stops entirely.— 
Instrumentenkunde. 

THE FLAVOR OF ELECTRICITY IN COOKING.—Some parties 
in Canada are reported to have invented a machine for 
cooking by electricity. It consists of a saucepan, or hot 
plate, so isolated by non-conductors that the bottom forms 
the positive pole of a current. The other pole is attached 
to a movable point, which travels over the undersurface of 
the pan in circles sufficiently quick not to burn a hole 
through. Some cakes were cooked in the apparatus and 
eaten by the inventor and his family, who are believed to 
be the first members of the human race who have eaten 
food cooked by the electric spark. One lady declared she 
tasted the flavor of electricity ‘‘ quite strong.” 


THE MAGNAGN! COMPASS.—The following description is 
given of the new compass invented by a Capt. Magnagni 
and already used in the Italian navy. Its needle floats 
upon a pool of water tinctured with spirits of wine to pre- 
vent freezing. The water is contained in a glass vessel, 
with an elastic vessel to allow its «xpansion and contrac- 
tion withcut breaking the vessel. |The needle consists of 
six bundles of fine magnets, built up of cast ribbon steel, 
and fixed on a cord. It is inclesed in a hermetically 
sealed case,which is delicately poised on a brass pivot. The 





form of a segment of a large flat ring, is eight inches long, | 


pivot has a sapphire top and a jade point, all highly pol- 
ished,to diminish friction. The advantage of the compass is 
that the resistance of the water being great to rapid move- 
ment is comparatively slight to slow ones, and hence the 
ordinary movements of the needle are free enough, where- 
as those due to sudden shocks from without are resisted, 
with a consequent staying of the indications. Tried on 
board the Duilio it is found that the discharge of a 100-ton 
gun or the motion of the screw does not affect the reading 
of the compass. The effects of the rolling and pitching of 
the vessel are also guarded against by suspending the 
floating case a very little above its centre of gravity. 








| 
| BUSINESS NOTICES. 
| Garsive & Co.'s JEWELRY.—In this issue appears the 
| special offer of Garside & Co., 239 Broadway, of jewelry 
| that they manufacture. Most of us like to have a little 
| jewelry for wear or to give to our friends, but the price is 
often an insurmountable obstacle. It will be seen, how- 
ever, that Garside & Co. give a choice of fifty-five articles 
at the wonderfully low price of one dollar each; or the 
whole assortment may be had for $35. Probably it is 
thought that good jewelry cannot be sold at these rates. 
We do not pretend to offera guarantee for the firm, as 
they do not need it, but having upon the invitation of the 
firm inspected their stock, we will express our surprise 
that articles in every way so tasteful, substantial and 
highly finished are obtainable for one dollar each. The 
| jewelry is made from 15-carat 1olled plate, and we have 
iseen pieces that after being worn for years are as 

| brilliant as when they left the manufacturers. Beyond the 
articles advertised now, the firm have a great many others 
of bigher value, but all absurdly cheap. These are all 

listed, with prices and descriptions, in a handsome 
catalogue, which will be sent free on receipt of a stamp 
for postage. The catalogue contains numerous testimonials 
as to the excellence of the jewelry. Purchasers may rely 
on receiving their goods promptly and on being perfectly 
| satisfied with them. 
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Combined Gas and Electric Light Fixture; 
Ss. B. H. Vance and C. H. Hinds, of New York 
aR TR a Aa RS Ae a eT a ° 290,152 


This invention combives in one fixture the necessary tubes for 
gas highting, and the electric wires for incandescent electric 
lighting. 


sion of the current over anelectric railway system when the rails 
are used as conductors. It has special reference to draw-bridges, 
turn tables, etc. 

Dynamo-Electric Machine; Joseph Olmstead, 


of New York, N. Y., Assignor to the Olmstead 
Electric Light and Power Co, of same place. .290,098 


galvanic battery, consisting of a salt made from muriatic acid 
and bichromate of potash, combined in a solid form, and needing 
only the addition of water to form the solution. 
| Recorder and Register for Electric Lighting 
Systems; R. J. Sheehy, of New York City..... 289,862 
This instrument presents a visual record of the aggregate 


Governor for Dynamo Electric Machines; W. | The armature is wound with a system of coils connected up to | period of service and also makes a permanent record of the frac- 
P. Freeman, of Brooklyn, N. Y., Assignor form one continuous conductor. The commutator bas two sets | tional periods of service as well as the exact times at which they 
to Wm. F. Jobbins, of same place............ 290,025 | of plates alternately connected with the coils on the armature. have occurred. 


The field magnet coils M, M', M?, 
connected with a commutator E, mounted on the top plate of the 





(Pn gee am 





machine, 


current increases the attraction of tbe armature cuts more or less 


of the tield magnet wire out of the circuit. 
Conductor for Electric Railways; Leo Daft, of 
OI Bie: as ntne the ne base CKD os bebe Oe Sent cetes 289,87 


The object of this it. vention is to insure a continnons transmis- 


The commutator is operated by a lever F, extending | 
down the side of the field magnet and carrying at its lower. end | 
an armature F’, which is acted on by the pole-piece B. As the | 


| the coils by particles of metal worn from the brushes. 


| Electrical Conductor; W. A. Shaw, of Pitts 
burgh, Pa., Assignor of one-half to L. H. 
TROMORG. OC TOW DOP CHG aon ccsc cs wpvescece-s 290,121 
This conductor is intended chiefly for electric-light conductors 
| and for the distribution of power by electricity. The conductor 
| is surrounded by fire-proof materials capable of being set by the 
| application of heat. The conductor and the fire-proof material 
are inclosed in a flexible covering. 


| Electric Lamp; Julias Unger, of Cannstadt, 
and Samuel O. Eisele, of Henchlingen, Ger- 
many; said Kisele Assignor to said Unger.. 290,150 


The lower carbon is pushed upward by tbe pressure of a hydro- 
| static column; an elastic electrode bolder supports the upper 
|carbon, The current iscommunicated to the lower carbon pencil 
| by elastic clamps which press gently against the carbon. 


Electrical Conductor or Cable for Lighting 

| and Other Systems; W.A. Shaw, of Brooklyn, 

| N.Y., Assignor of one-half to L. H. Rogers, of 
I es es ee eas cemaaekiss <eaneats 534s 290, 122 


This conductor is formed of a number of insulated wires or 
separate conductors. 


Electric Locomotive Engine; Leo Daft, of Green- 
| wille, N. J 289,895 


This invention relates especially to the method of communicat- 
ing power from the armature shaft of a high-speed electric motor 
' to the drive-wheels of the locomotive. 


Electric Motor; Franz Kuhmaier, of Press- 
burg, Hungary, Assignor of one-half to 
Alfred Skem, of Kenna, Austria............-.. 289,918 
A rheostat, capable of both manual and automatic adjustment, 
| is employed in connection with a governor for regulating the 
| speed of the motor. 


Electric-Arc Lamp ; W. P. Freeman, of Brook- 
| lya, N. ¥., Assignorto Wm. F, Jobbins, of 
NS eas cin n'c's auss 40 bob OED GdROSKS FT eAPE OS OO 
The regulation is effected by a rotary armature and clamps 
| acted on by the armature. 


Galvanic Battery; Julius Unger, of Cannstadt, 
and Samuel O. Eisele, of Henchlingen, Ger- 
many; said Eisele Assignor to said Unger..... 200,149 


This invention provides an improved arrangement of the zinc 
and copper elements which admits of readily separating them 
for the purposes of cleaning, removal, etc. 
| Galvanic Battery; R.C. Anderson, of London, __ 
| England 280,795 
This patent covers a material for the negative solution of a 


eee eee eee eee eee ee eee ee eee ee 2 ee 


eee ee eee eee eee eee eee ee eee 


289,823 | 


M®. are made in sections and | The improvement is designed to prevent short circuiting | Railway Signal Apparatus ; Oscar Gassett, of 


Boston, Mass.........+. PERE PE ATTN oe CELE AL OEE 289,827 

This is an interlocking railway signal which admits of the dis- 

play of only one safety signal at one time. The signalis auto- 

| matically locked by a train entering the section so that the sig- 
| nal cannot be changed until the train has passed off the section 


| Electro-Magnetic Brake; Leo Daft, of Green- 
Fee, MMT st wanekecneGhas ocerasea bake SES eta ae 289,896. 


| The coils G Gof the brake magnet are made in independest 
| sections or layers, connected with a switch S under control of the 


} 





| 











engineer. The cores a are movable in the coils and move for- 
ward into contact with the car-wheel when a current is sent 
throngh one or more sections of the coil. A retractile spring 
K draws the cores back when the current ceases. 


Telephone Cereltag Apparatus; F. B. Herzog, 
OF BOW Hy are eens <u Fy coca Gacaacivedoccccns 289,834 
The object of this invention is to indicate the time of makin 
a signal, and to leave a record to indicate at what time the unel 
was made. 
Telegraph and Telephone Conductor; J. C. 
Chambers, of Cincinnati, O., Assignor of 
art to J. C,. Vine, of same place, Wm. A. 
ackson, of Detroit, Mich., and Nelson C, 
Gridley, of Chicago, Ill...........:..... 289,890, 289,891 


This invention is designed to reduce induction on aerial and 
underground lines. 


” 
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All Poros Sending for | Bell Telephone Stocks JOHN B. SABINE,’ ON TRIALS 


1 ill do ~—_* yt rti ths | erv > Send for circular. 
a B y A 
pes catader wy taentloliing that ey taw aS ought and sold by - 0. a ATTORNEY AND COUNSELOR-AT- oy te important to as thot you mauhion thts paper” ~ 


advertisement in a: Bose thone< Taird papeet, Gis e~ igpati, T ARY PUBLIC 
The Electrical Worl SE ee 


World. JUST PUBLISHED. 

y a - Fully Illustrated. Price, $3.00. 102 Broadway New York. 
Pride Fraleigh & Kyl Toeidlens ext Coe. , 
tractors, 23 and 25 Dey Street, New York. 


PHI | P R E iis | oraganien incorporated at $20 to $100, ex. 
fees, 
EVERYTHING ; @ | vate, 


Letters patent obtained at $20 to $65, ex. 





COMPETENT MAN WANTED, 


TO MANAGE AND DEVELOP A PROM- 
ISING BURGLAR ALARM BUSINESS, 
IN A LARGE SOUTHERN CITY. 














Relating to ELECTRICITY for sale, and Electrical : ' office fees. Address, stating Terms, Experience and Ref- 
work done. J. F. FAIRMAN, Cooper Union, N. Y. Inventor of the Telephone. Titles searched at 1 per cent. of the value of | erences, 
— ~ A Biographical Sketch, with documentary | the property. PRESIDENT, 


Telegraph and Electrical 
Medical Batteries, PPL Models, Experi- 
mental Work, and fine brass castings. Send for 
catalogue C. E. JONES & BRO. Cincinnati, O. 
__Itis important to us that you mention this paper. 


testimony, translations of the original papers of 
| the Inventor and contemporary publications. 
| By SILVANUS P. THOMPSON. 


Catalogue of Electrical Books free on application. 


Collections made at LO per cent, ‘ " 
Contracts, assignanent.ain. sawn at $5 to $25. — c are T HE ELECTRICAL WORLD. 
Deeds, mortgages, etc, drawn at $8 to $30. "7 oat tk 
Wills drawn at $5 to $40. POSITION WANTED 
Special terms for general assignments and ‘ 
(\ONSULTING CHEMIST AND ELEC-| NT tiie af te Re Oct mor we 
i and | E. & F. N. SPO N, Special attention given to Patents for Electri A 


: nd Tele- 
once ha pao wag nea Bel be gaa oom cal Inventions, and to litigation concerning the phous die Melts acod Z - . ' 
echnical products. nves 0 : i : ‘oe: ‘s n ntsin s of the count 4 e] , oo Os on, SS 
tions bearing on electricity. Full information and same olan ce de pains par vin cae hb | 


rices mailed free on apptication. JAMES H. STEB- ~The samen Se ee mene weno Santas: |} anxious to better himself, and desires to 
CEDAR TELEGRAPH POLES, 


INS, JR... 8. B., F. C.8., 117 Pearl St., New York. engage as Division Superintendent or 
FROM 25 TO 60 FEET IN LENGTH. 


THK HARBERT | Superintendent of Construction, in 
Seasoned ready for immediate delivery. The Largest and Best Selected Stock in Michigan 


’ 
"THLBEPH. O N E bg either branch of the business. Twelve 
We quote prices delivered at any Railroad Syatica ia the United States. 


For Private Lines. Pat’d. Agents Wanted. Un- 
years’ experience. 
& COQO., DETROIT, MICH. 





Practical Telegraph 


35 MURRAY STREET, NEW YORK. 





A 1 references given. 
Jire. Late Improvements. Circulars free. Edw. a 
E. Harbert &.Co., 159 La Salle St , Chicago, Ill. 


MUSI Y WITHOUT A TEACHER! 
i K /) Soper’s Instantaneous Guide 
to keys of piano and organ. Price $1. Will ¥ 
teach any person to play 20 pieces of music in| » \ 
one day. You couldn’t learn it from a teacher | 
in a month for $20. Try it and be convinced. 
Sample copy will be mailed to any address on 
receipt of 25 cents in stamps by HEARNE & 
CO., 178 Broadway, New York. 


Short-Hand Writing 
thoroughly taught by 
mail. Good situations pro- 
cured all pupils when | 
thoroughly competent. 
First-class stenographers | 
f~ furnished railroad offic- | 
gials without charge for | 
my services. Corres- 
pondence solicited. Cali- 
graphs’ sold. Special in- © 
== ducements offe ed opera- 
= tors and railroad officers. 
ns Send for COLLEGE RFE-.- | 
ih circulars to W. G. CHAFFEE, 
Oswego, N. Y. | 


Address, 


ABILITY, 
| Care The Electrical World, New York. 


NOW READY! 


ELECTRICITY, MAGNETISM AND 
ELECTRO-TELEGRAPHY. 


\ Practical Guide for Students, Operators and 
Inspectors, by 


THOMAS D. LOCKWOOD, 


uestionably the Best. Price per set, $5.00. Pat’d 





A. V. MESEROLE, 
of MECHANICAL ELECTRICIAN. 


Electric Bells, Annunciators, Burglar Alarms, 
Fire Alarms, Electric Gas Lighting Apparatus, 
PUT UP AND REPAIRED. 
oun and Material ie separately in 7 quantity: also the best and l 379 PAGES, | e PRICE, $2.50. 
MEDICAL BATTERIES, Peas ae iS 
For Physicians and Family Use, Send Stamp for Catalogue. D. VA N N OST RA N D, 
A : V ; M ESEROLE, | Publisher, 23 Murray and 27 Warren Sts., N. Y. 


Complete Catalogue of Electrical Works will 


22 NEW CHURCH ST., NEW YORK. , be sent to any address on application. | 
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The human mind has appreciated the beautiful from time immemorial, and the products of the e 
the hands of skiJled workm: n to contribute to personai adornment. In the remotest ages gold and silver were wrought into shapes and forms 
pleasing to the eye and becoming to the gar? of either sex. The charms of the precious metals, when refined and worked into attractive 
trinkets. are not admired merely for their intrinsic value, but for the enhancement they afford to the wearer's natural appearance. Even in 
the days of Solomon, that age of lavish extravagance, the passion for artistic J welry had reached such an extent as to tax to the utmost the 
ingenuity of designers and the skill of workmen 

But it was reserved for the present century, vhe introduction of machinery and the development of American genius to accelerate and 
heighten the progress of the art. To the genius of this country, more than all others, can be attributed the great stage of perfection that has 
been revehed in the manufacture of beautifal and artistic articles for personal adornment, and the combination of the usetul and beautiful 
with economy in production. The elaborate and beautiful desigus, the most novel styles, the new and ingenious patterns, and the splendid 
finish of goods manufactured in America defy all competition. ’ 

Among the many houses devoted to the manufacture of e'egant and artistic jewelry from the precious metals, none has attained wreater 
eminence than the well-known house of Garside & Co. Goods of our make are recognized everywhere as of standard quality and 
unexcelled workmanship. Our constant alm has been to reach the highest state of perfection in quality, style, finish, ete., and at the same 
time, by the introduction of new and complicated machinery, so reduce the gost of production as to enable us to distance all com petitore. 
That we have accomplished our object is verified by the enormous increise in our business, the thousands of unsolicited testimoni: }s on file in 
our office, and the hundreds of commendatory notices so ge op bestowed on ws by nearly all the leadiog newspapers of this city and-th 
country at large. Notwithstanding our phenomenal success we desire to still further increase our business, and, if possible, introduce oui 
artistic SOLID GOLD JEWELRY into the most remote covners of the country. To accomplish this we promulgate ovr new “SPECTAI 
OFFER” which exceeds in LIBERALITY any of our previous announcements, We offer you YOUR CHOICE of 18K ROLIED GOLD 
JEWELRY at the marvelously jow SPECIAL PRICE of ONLY ONE DOLLAR EACH, provided you CUT OUT and RETURN TO US WITH YoU1: 
ORDER the annexed COUPON so that we may know you fre entitled to the benefits of our SPECIAL OFFER which is only madef rv th: 

urpose of securing new customers, and Is not intended for those who have dealt with us heretofore. This offer is LIMITED to TWO ARTICLES 
OF EACH KIND, as under ro circumstances will we send a greater omountto the same address at the merely NOMINAL PRICE of ONL) 
ONE DOLLAR EACH. That is, you have the privilege of selec'ing as many articles as you please from our “SPECIAL OFFER,” provided, 
however, that you don’t select more than TWO OF THE SAM" KIND. For instance, if you want ONE article you send $1: if TWO, &; 
THREE, $3, and so on; or, if you want ALL~—one of each--you must send $35. If more are wanted YOU MUST PAY OUK FULL CATALCGUE 
PRICES. Our SPECIALTY is RINGS Those her- illustrated embrace the latest designs and excel as to ornamentation, beauty, exquisite finieh 
style, etc. Asa present, suitable to EITHER SEX, the fipger-ring is the most desixable article of personal ornament that can be obtained, es 
nothing adds more to the beauty of a well shoped hand than do “glittering bards of gold.”"Our ELEGANTLY ILLUSTRATED JEWELRY 
CATALOGUES —containing over 500 Illustrations - are mailed with each order we fill. Our reliability can be ascertained by applying tothe pub 
lishers of this paper, or any of the banks or express companies of this city. REMEMBER, we forwerd to your address, I OST AGE PAID, any 
one or more articles you may select at the nomfnal price of ONLY ONE DOLLAR EACH : ‘ as 


DESCRIPTION. No, 24 Elaborately CHASED HALF ROUND | No. 40. The “LONG BRANCH © 


arth have always been manipulated by 
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No.1 Onyx INITIAL Ring, with Initial cut 
through to the white laver of stone. Any 
initial furnished. 

No. 2. The “ FRIENDSHIP” Ring. When the 
hands are drawn apart ‘‘two hearts that 
beat as one” are exposed to view 

No. 3. The “SARATOGA” Solitaire set with 
ORIENTAL DI+ MOND of dazzling brilliancy. 
Also RUBY or SAPPHIRE 

No. 4. The * BON TON.” a massise ring in 
either AMETHYST, TOPAZ or GARNET 

vo. 5. The “HOPE” Earrings, sepressoting 
Anchors, to which are bound sprigs of REAL 
CORAL. 

No. 8. Heavy PLAIN BAND Ring. 

No. ¥. Heavy CHASED BAND Ring. 

No. lv. The ‘METROPOLITAN ” 
They are set with two carat 
DIAMONDS, and are very stvlish. 

No. lt. Stylish GLOVE, Ring, very popular. Set 
in either ONYX, BLOODSTONE, GOLDSTONE 
or ** True” Agate 

No. 15. Handsome CAMEO Ring. We also fur- 
nish this style with smaller Cameo if de- 
sired. 

No. 16. Massive HALF-ROUND Ring. 

No. 18. Gents’ INITIAL Charm, with Initial 
cut through to the white layer of stone. Any 
initial furnished. 

No. 19. Stylish Screw STUD, set with ORIEN 
TAL DIAMOND of remarkable brilliancy. 

No. “1. CROSS, Handsomely engraved; design 
set with REAL CAMEO. 

No. 23. Fancy “ BUCKLE” Ring. The stra 
encircling the finger passe: through and is 
firmly secured by an ornamental buckle. 


Earrings 
ORIENTAL 


To save space we have illustrated but ONE Earring of each kind. You receive, however, a 
When RINGS are ordered be sure t) SEND THE SIZE you desire. This 
a narrow strip of paper so that it will MEET TIGHTLY around your finger. 
nitiais, Name, Motto, etc. WITHOUT EXTRA CHARGE. ORDER BY NUM 

. O. Money Order, Postal Note or Express. Address 
Manufacturing Jewelers, 239 Brondway, New York. 


S| this 7AOVERTIGEMENT. WILL" APPEAR IN HIB PAPER ONE TIME ONLY.SPRESEAVE Hf £°*. FUTURE REFERENCE. 


PAIR for ONE DOLLAR. 
qos do by cuttin 
Ve engrave any, 
BERS. Send Money by Registered Letter, P. 
GARSIDE & CO., 


ne 

No. 28. The “ NIAGARA” Cluster Ring, set 

With three flashing ORIENTAL DIAMONDS, 

No. 9. The LOTTA Earrings. Perfect beau- 
ties, set with ORLENTAL DIAMONDS of in 
tense brilllancy 

No.3). Double HEART Ring. This beautiful 
ring is surmount:d by two heerts whose 
jJustaposition is at least suggestive. 

No. 31. The “FAVORITE,” smaller than the 
* Bon Ton,” and set with either AMETHYST 
or GAKNET. 

No. 82. The ‘“‘DAISY” Lace Pin, set with a 
beautifully cut Orientai Diamond 
dazzling brilhancy. 

No. 38. The “ NOBBY ” Bosom Pin, set with a 
2% carat ORIENTAL DIAMOND that cannot 
be distinguished from a &500 gem 

No. 35. The “BRIGHTON” Cluster Ring, set 
with three intensely brilliant ORIENTAL 
DIAMONDS. 

No. 36. THIMBLE. A beautiful and necessary 

* adjun¢gt tothe work basket that every lady 
should possess. When ordering send SIZE 
by means of the number of an old thimble 
that fits your finger. 

No. 38. The **REGARD *’ Ring. Unique in de 
sign, handsomely chased, with the word 

.. rd” in gold letéers on ename!. 

| No. 41. ONYX Ball Drops with REAL PEARL 

in the centre of a small gold star 

No. 44 Elegant LACE PIN, having a sprig of 
REAL CORAL for ornament. 

No. 45. The “FASHION” Lace Pin 





Hand 


| somely eer Dae gold trimmings, 


and set with REA 


that is | 
constantly flashing forth refulgent rays of No. 52, 


' 


engraved ornaments, aud set with large 
ORIENTAL PEARL. 
No. 47. Handsome EARKINGS, 
_With sprigs of REAL CORAL 

No. 48. Ladies‘ LOCKET in Dk AD or ROMAN 
gold,and set with REAL CAMEO 

No. 49. Elegant Screw STUD mounted with a 
remarkably brilllant ORIEN: AJ, DIAMOND 
in Star shaped setting. 

No. 59. The “RAJAH.” An entirely new, ele- 
gantly engraved, and remurkably stylish ring 
set with CAMEO. 

No. 51, Oval AMETHYST Ring. Very hand- 
some, popular, and suitable to eit vr rex. 

lhe * PET.” Our latest ladies’ ring. A 
plain band, neatly ornamented aud mounted 
with an exceedingly brilliant ORIENTAL 
DIAMOND in close box setting. 

No. b3. CUFF BUTTONS «st with “Tree 
Agate,” and having sho td bkinfe edge 
mountings. Very neat and | tylis 

No 54. The “ NOBBY ” See:/ Vin. 
NO. 43, Bosom Pin, 

No. 55. The * DUKE.” A »ew 
oval-top ring, set with CAML©, 


ornamented 


bh. 
Similar to 





THIS COUPON MUST BE SENT W''M YOUR ORDER, 








On receipt of this COUPON from any 
reader of 


THE ELECTRICAL WORLD 


We hereby agree to forward, POSTAGE 
PAID, such articles as may be «+lected 
from the 18k ROLLEV GOLD JEWELRY 
embraced in our “ SPECLAL OFFER” pub 
lished in this paper—provided, however, 
that ONE DOLLAR is sent herewith for 
EACH and EVERY article ordered. 
al 


GARSIDE & CO, 
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RECORDS 
AUTOMATICALLY WRITTEN 


of all variations in Steam Pressure by which the 


DYNAMO MACHINES may secure uniformity of | 


action, only obta ‘nable by use of the 


EDSON RECORDING & ALARM GAUGES. 


e and 
orm, 


ACHINES must be unif 


yt Wes. 
SE , 
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ir 


losion and saves both lif 


cd 
the speed of DYNAMO Mt 


chart records are the best checks against irregular speed, 


placing responsibilty where it belongs. 


THE ALARM GONG, 


by ringing at the boiler, prevents ex 





EDSON’S STANDARD GAUGES. 





Used by the Edison Electric [luminating Co.; the 
U.S. Tiluminating Co; the New York Steam Co.: 
the Citizens’ st am and Gas Light Co., Lynn, Mass 
the American Heating and Power Co., New York; 
the Stevens Institute of Technology, etc. 


MADE AND FOR SALE BY THE 
Edson Recofding and Alarm 
Gauge Co., 
77 LIBERTY STREET, NEW YORK. 


ELECTRIC THE WY. APPLEGATE 
Electric Matting Co. 


Invisible Electric Alarm 

tti re a Send 
for ci Office, Mills 
ne, ‘35 Wall Street, 
New York 


PRICE REDUCED 


Pope’s Modern Practice 


OF THE 


; Electric Telegraph, 


A HAND BOOK FOR ELECTRICIANS 
AND OPERATORS. 


ELEVENTH EDITION.. 
Revised and Enlarged. 


FULLY ILLUSTRATED. 
8vO, CLOTH. 


REDUCED TO $1.50. 


D. VAN NOSTRAND, Publisher, 






aw 





43 MURRAY AND 27 WARREN § STREETS, NEW YORK 


| 


Kinds of Apparatus for | 
eouscysS 
1#9}1300(% JO Apnig AlaBj,uCmeIA 





All 


A SCIENTIFIC NOVELTY—The Stu- 


dent’s Electrical Cabinet — Designed to 
accompany Curt W. Meyer's ** Elementary 
Guide in Electricity.”» The apparatus will 
illustrate the heating power of electricity by igniting 
gas, ether, alcohol, flirng electric cannon, etc.; will 
electrify any number of persons joining hands, and 
will also illustrate most of the phenomena of electric 
attraction, repulsion and induction. A _ brillient 
one inch, can be produced, showing the elev- 
tric light in yao, and illustrating the principles of 
h ’ epparatus will furnish the veudent 
ample - BA ‘orm any known experiment of 
this most amusing science. peeanete Apparatus, 
$15, Reludins Electrical Machin 
URT W. MEYER, li Dey St., N. ¥. 








BOSTON AND. SANDWICH. 


GLASS CoO. 


OFFICE AND SAMPLE ROOMS, 
No. 17 MURRAY ST., N. Y. 


REPRESENTED BY 
Cc. E. L, BRINKERHOFF. 


ESTABLISHED 185%. 


PLATINUM. : 
H. M, RAYNOR, 


25 BOND. STREET, New Vork. 


Porcelain Insulators 
LARGE AND SMALL, 


FOR 


Telegraph, Telephone 


AND 


Electric Work. 


UNION PORCELAIN WORKS, 
8300 Eckford 
GREENPOINT, N. v. 


IMPORTANT WORKS ON ELECTRICITY. 


THE MODERN APPLICATIONS OF ELECTRICITY. 


By E. HOSPITALIER. New Edition, Revised, With Many Additions, Translated by 
Julius Maier, P».D. 


VoL. I. ELECTRIC GENERATORS. ELECTRIC LIGHT. 
Vou. Il. TELEPHONE: Various APPLICATIONS, ELECTRICAL TRANSMISSION OF 
ENERGY. With numerous Illustrations. 2 vols., 8vo. $8.00, 


‘“‘M. Hospitalier distinguishes three sources of electricity, namely, the decomposition of metals 
or other decomposable bodies in acid or alkaliné solutions, the transformation of heat into electrical 
energy, and lastly the conversion of work into current—giving rise to the three specific modes of 
force, styled respectively galvanism, thermo électricity, and dynamic electricity. He gives a his- 
tory of the progress of each, from the first.crude constructions of the pioneer to the latest and 
most perfect form of battery, thus furnishing the student of science with a sufficiently copious 
text-buok of the subject, while at the same time affording to the electrical engineer a valuable 
encyclopzedia of bis profession, The work presents.a most useful and thorough compendium of 
the principles and practice of electrical engineering, written as only an expert can write, to whcm 
the abstruse by long study has become simple. The translator has acted the part of an editor also, 
and has added considerable material of value to the original text. His account of the Edison, 
Fox, and Brush systems of lighting, for example, is more complete than that of M. Hospitalier in 
his second edition. He has also added full descriptions of the fire damp indicators of Liveling, 
Sourzee, and Mounier; of Bright’s fire-alarm and district. telegraph, and of Dolbear's telephone, 
and Kelway’s electric log, together with other recent inventions, not mentioned in Hospitalier’s 
treatise, exhaustive and excellent as it is..—New York Times. 


A PHYSICAL TREATISE ON ELECTRICITY AND MAGNETISM. 


By J. E. H. Gorpon, B. A., Assistant Secretary of the British Association. 2 vols., 
8vo, with about 200 full-page and other Illustrations. Cloth, $7.00. 


“‘ There is certainly no book ia English—we think there is none in any other language—which 
covers quite the same ground.” It records the most recent advances in the experimental treatment 
of electrical problems, it describes with minute-carefulness the instruments and methods in use in 
physical laboratories, and is prodigal of beautifully executed diagrams and drawings made to 
scale.”—London Times. 

‘The fundamental point in the whole work is its perfect reflection of all that is best in the 
modern modes of regarding electric and magnetic forces, and in the modern methods of construct- 
ing electrical instruments.”—Engineering. 

“* Too great praise cannot well be given to the description, illustration, and modes of using 
modern instruments.” —EZlectrician. 


THE SPEAKING TELEPHONE, ELECTRIC LIGHT, AND OTHER RECENT 
ELECTRIGAL INVENTIONS. 


By GrorGe B. Prescott. New edition, with 200 additional pages, including Illustrated 
Description of all of Edison’s Inventions. 214 Illustrations. 8vo. Cloth, $4.00. 


‘* Mr. Prescott’s work on recent electrical inventions being American, is naturally largely 
occupied with the results of Mr, Edison's researches and the work of other distinguished Ameri- 
cans, though it is by no means limited to the results obtained cn the other side of the Atlantic. It 
is a magnificently illustrated volume, and is the most complete history and discussion of telephones 
and allied instruments and the electric light which has come under our notice.— Westminster 
Review. 











Hard 


Street, 

















Copies mailed, POSTAGE PREPAID, on receipt of the price. 
Address either 


D. APPLETON & CO., Publishers, 
1, 3 & 5 Bond Street, New York, 


OR, 


W. J. JOHNSTON, Publisher and Bookseller, 
No. 9 Murray Street, New York. 


From whom copies of any work published by D. Appleton & Co. 
can ways be obtained at publishers’ regular prices. 





LAL foes Bate 
for the cure 
INT ! B Neuralgia aad 


Send fer circular, 
E SONES & BRO. Cinciunati, One. * 
ws § to us that you mention this paper, 





ALFRED F. MOORE, 


MANUFACTURER OF 





‘Insulated Wire 


Telephone, Telegraph and Electric Light, 


OFFICE, LINE, 
AND 


ANNUNCIATOR WIRE, 
Magnet Wire aud Flexible Cordage, 
200 & 202 N. THIRD STREET 


PHILADELPHIA, PA. 
OCORRESPONLENCE FOR ALL 


ELECTRIC LIGHT SUPPLIES 
CARBONS AND WIRE 


SOLICITE! D. 





ui ao 17 DEZcNEWYORK; 





HOUSE BELLS, ANNUNCIATORS. 
ELECTRICAL TEST INSTRUMENTS 


WIE. 
CHARLES WILLIAMS. JR. 





(ESTABLISHED IN 1856) 


109 Court Street, Boston, Mass., 


AUTHORIZED MANUFACTURER OF 
. 


THE AMERICAN 


BELL TELEPHONE CO. 








Magneto, Crank and Push Button Call Bells, 
Electric Bells, District Bells and Switches for 
Excbanges, Annunciators, ete. 


Telegraph and Electrical Instruments, 
Batteries, Wire, Insulators, and Tele- 


phone Supplies of every Description. 


‘ 
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HOLMES, BOOTH & HAYDENS, 


MANUFACTURERS OF 


FIREPROOF INSULATED 
From Pure Lake Superior =? per. 
Patent “‘K. K.’’ Insulated C 


WORKS: W 


ron Wire, for Telegpeas and Telegraph 
WATERBUICY. CO 


ELECTRIC LIGHT WIRE 


Conductivity Guaranteed. . 
se. 
18° FEDERAL S8T., BOSTON. 





49 CHAMBERS ST., N. Y. 





Telegraph ani Electrical 


Medical_ Batteries, PPLI ES... Experi- 

mental Work, and fine brass castings. Send for 

catalogue C. E. JONES & BRO. € incinnati, O, 
It is important to us eat you mention this paper. 


RHODE ISLAND 
Telephone & Electric 


COMPANY, 
PROVIDENCE, R. I. 


MANUFACTURERS OF 





WALLACE METCALF. R. G. ANDERSON. 


METCALF & ANDERSON, 
Mechanical, Electrical Engineers 
and Draughtsmen. 


MORSE BUILDING, 140 NASSAU 8T. 


Special Inducements Offered in Drawin 
Mechanical and Electrical Inventions. ork- 
ing Drawings for Machinists and Pattern 
Makers. Foreign and Domestic Patent Office 
Drawings. Tracings, Blue-prints, etc. And all 
styles of Artistic Designing. 


| THE BUTLER HARD RUBBER C0. 
Electrical Supplies, 


33 Mercer St., New York. 


Manufacturers of 


Sheet Rubber, Rods, Tubing, Ete,, 


RUBBER HOOK INSULATORS. 
Key Knobs, Switch Handles, 
Magnet Covers, Magnet Heads, 
. by hae ow ba Bis; omy 
ttery s, ttery Syringes, 
And Specialties. of any hoqnivet 
Character. 


of 


The Providence ‘Telephone 


Switch-Boards. 
Breckenridge Jacks. 
Wright Cable Clips. . 


Howard Safety Appliance for 
Protection to Telephone Subscrib- 
ers against Lightning or Electric 
Light Currents. 


DEALERS IN 


ELECTRIC APPLIANCES OF EVERY 
: DESCRIPTION. 


LIGHTNING R9D§ UPON SCIENTIFIC 
PRINCIPLES. 


LICENSEES OF 


The ‘Time Telegraph Company 


OF NEW YORK, 
FOR THE NEW ENGLAND STATES. 


Energetic Men With Capital Wanted, 


TO FORM LOCAL PLANTS IN TERRITORY 
NOT YET DISPOSED OF. 





SM. 








~ J. HL LONGSTREET. 


No. 9 Barolay Street 
NEW YORK, 


MANUFACTURER AND DEALER IN 


TELEGRAPH INSTRUMENTS, 


Telephone and Telegraph Supplies 
OF EVERY DESCRIPTION, 
ANNUNCIATORS AND BURGLAR 
ALARM APPARATUS, BATTERIES 
AND BATTERY MATERIAL. 


— Telegraph Instruments for Rail- 
| road Use a Specialty. 


GEORGE WESTINGHOUSE, Jr., President. ROBERT PITCAIRN, Treasurer. 
C. H. JACKSON, Vice President and General Manager. ASAPH T. ROWAND, Secretary. 


HENRY SNYDER, General Agent. 


THE UNION SWITCH ANDSIGNAL CO. 


PITTSBURGH, PENNA. 
' & CONSOLIDATION OF 


THE UNION ELECTRICSIGNALCO,, anp or THE INTERLOCKING SWITCH & SIGNAL CO. 
Of Boston, Mass. Of Harrisburg, Pa. 
SOLE OWNERS AND MANUFACTURERS OF THE ONLY PRACTICALLY SUCCESSFUL SYSTEM OF 


OPERATING RAILROAD SIGNALS AUTOMATICALLY 


ALSO OF 
APPARATUS FOR OPERATING AND INTERLOCKING SWITCHES, SIGNALS 


AND GATES BY LEVERS, HYDRAULICS, PNEUMATICS OR ELECTRICITY. 
ALSO MANUFACTURERS OF 


FROGS, CROSSINGS, SWITCHES AND SWITCH STANDS. 


tay” Plans, estimates and detailed descriptions, together with references to apparatus in prac- 
tical operation, will be furnished upon application. 


Office and Works, Corner Fayette Street, Garrison Alley and Duquesne Way. 


ELECTRICITY! 


EVERY FAMILY SHOULD HAVE ONE OF 


DR. JEROME KIDDER’S 
7m Electro-Medical Apparatuses 


THEY ARE THE BEST, owing to the Sim- 

=— plicity of Operation, Durable Construction and 

why ological Qualities of Electricity they pro- 
uce, 


DISEASES CONQUERED ! 
THE ENEMY ROUTED!) 


Why suffer from the effects of Rheumatism, Gout, Neuraigia, 
Paralysis, Dyspepsia and Nervous Diseases, when you can 
procure the only positive eradicator of diseases and promoter | 
of health ? 

Our superior Electro-Medical Apparatuses have stood the 
” test, and are pronounced invaluable as remedial agents. 

The public should be on their guard against the many so- 
= called Electric Belts, Bands, Armadillos, Brushes and Gar- 
=——» ments, as they are made to deceive the publie, and not for 
their so-cal Erogurte vee ang Salk 2% 

0 inguis genuine spurious, send for a 
a af the * Electro-Allotropic Physiology,”’ mailed free. 


Correspondence solicited from inventors, or 
parties having electrical novelties, with a view 
either to purchase or introduction as agents. 


HENRY HOWARD, Pres. 

Cc. T. HOWARD, Treas. 

J. W. DUXBURY, Sec. and Gen. M 
F. H. GARDINER, Asst. Mgr. 
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The Elect Gas Ling Canal 


OF BOSTON, MASS., 


Owns the PITT—TIRRELL—SANDFORD—CU TLER—NORTON—PACKARD —WARREN, 
AND OTHER VALUABLE PATENTS, which cover broadly the popular AUTOMATIC AND 
PENDANT SYSTEM of lighting gas by electricity, now extensively used in private dwellings, 
public buildings, banks, stores, offices, fire department houses and manufacturing establishments, 
in the leading cities of the country, it being the only practical working system ever devised for 
the purpose. 

This company is now prepared to furnish to licensed agents a full lire of its improved ana 
Pere ELECTRIC GAS LIGHTING APPARATUS, 
at reasonable and uviform prices. Its burners are made in a thorough and workmanlike manner, 
by electri¢al machinists of extensive experience in this line of work, and are warranted as first-- 
class standard goods. 

As there are infringers making and selling imperfect and unsatisfactory apparatus the public: 
is hereby informed that it is not safe to purchase ELECTRIC GAS BURNERS of otbers than: 
the LICENSED AGENTS of this Company. All applications for Licenses, Descriptive‘ Circulars, 
Price Lists, etc., should be addressed to 


THE ELECTRIC GAS LIGHTING COMPANY, | 
NO. 45 MILK STREET, BOSTON, 
LOUIS. W. BURNHAM, President and Business Manager. 


TELEGRAPH WIRE. TELEPHONE WIRE. 


WASHBURN & MOEN MANUFACTURING COMPANY 


yOnCneT MASS. 


MASS. 











ESTABLISHED 1831, 
16 Cliff and 241 Pearl Street, New York. 


CaPITAL $1,500,000. 


215 Lake Street, Chicago. 

This Company havin ng giveu careful attention to Telegraph Wire from the introduction of the 
Art of Telegraphy, and especially with reference to the conditions necessary to highest electric 
conductivity, does not hesitate to recommend this class of its products as unequaled in that par 
ticular. Being the first to 


MAKE A SPECIALTY OF TELEGRAPH WIRE 


and anticipa a an early day the greatdemand that would exist for that article, they have 
adopted ‘abd. *ful WP proved cartels methods and appliances for the production of Telegraph as wel 
as of Telephone Wire which are peculiar to themselves. Among them may be mentioned the 


PATENT CONTINUOUS ROLLING MILL, PATENT CONTINUOUS GALVANIZING 
BATH, AND THE BELCHIAN ROLLING MILL. 
(In connection with the DoUBLE SrEMENS FURNACE). 
All Wire made by this Company for Telegraph or Telephone parposes is thoroughty tested 
before shipping, with regard to Conductivity, Teitsile and Torsion strength, as well as Elongation. 
ch se ng terms for Telegraph or Telep one Wire—Plain, Oiled or Galvanized—given upon 
application 
NB B.—The qualities known as extra Best (E. B. B.) and Best Best (B. B. ) kept constantly in stock. 













THE AMERICAN BELL TELEPHONE COMPANY, 


W. H, FORBES, President. W. R. DRIVER, Treasurer. THEO. N. VAIL, General Manager. 


GROUND time This Company, owning the’ Original 
em, Patents of Alexander Graham Hell for the 
e Electric Speaking Telephone, and other 
patents covering improvemeypts upon the 
same, and controlling, except for certaim 
limited territory, under an arrangement 
with the Western Union Telegraph Com- 
pany, the Gold and Stock Telegraph Com- 
pany, the American Speaking Telephone 
Company, and the Harmonic Telegraph: 
Company, the patents owned by those: 
companies, is now prepared ta furnish,. 
upon application, either directly or through. 
any of its agents, Telephones of different: 
a and ay Men toa » varie y of uses.. 
his company desires with. 
persons of responsibility “tort ry establishing 


District or Exchange Systems, 


in all unoccupied territory, similar to 
those now in operation in all the principal 
cities in this country. 

Responsible and energetic 
required to act as licensees 
pose of establishing 


PRIVATE LINE AND CLUB LINE 


systems, for business or social uses. Also 
to introduce the telephone for 


SPEAKING TUBE 


eeryeees. for which instruments will be 
ee for a term of years at a nom nal 
ren 


This Company will arrange for telep one 
aes between cities and towns where Ex 
change ms already exist, in ord-r to 
afford facilities for - Hoaeans | comr uni- 

















rsons 
or 


are 
the pur- 








cation. betweeu subscribers or custcmers 
of such systems. 

We respectfully invite attention to this 
matter, and any further information re- 
lating ‘thereto can be obtained from the 
Company, 


Boston, Mass. 


this Com are hereby respectfully notified that 
for fafvingee Z ent, and will be seosniehed accord- 








No. 


All persons using Telephones not licensed by 
nn fe , and for damages 


95 Milk Street, 


they are liable to 





co 
Aqares JEROME KIDDER MANUFACTURING CO., 
820 Bropdway, New ore City. 





ingly to the full extent of the law. 
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Telegraph and Electrical 


Batteries, PPI rs’ odels. 
Metter Wf rk and fine castings. r 


me brass ¢ 
dlogue «. B. JONES & BRO. Cinein 
fo important to ux that you mention this paper. 


PLATINUM. 


JOHN H. MUEGGE, 
MANUFACTURER OF ALL KINDS OF 
Crucibles and Vessels. Plate 
Wire, Foil and Sponge. 


Sera rchased. 3 
" ONO. 91 Liberty Street, New York. 


Importer of Opera, Field and Marine Glasses, 
elescopes, Barometers, Thermometers, Etc 


WAGNER, Manufacturer of 


Expert- 
sonal ge 
nati, 0. 





w. 
ELECTRO-MEDICAL APPARATUS. / 
Specialty, Gaiffe’s System Pocket Batteries y 








a 








S86 John mtreet, Now York. 


ROOUKHOUT BROA. 
Keravers 
| oN ¢ 


Woop. 


38 MAIDEN LANE 


NEW YORK 


Vv 


~ 


PATENTS 


A. M. PIERCE, 


OFFICE, 82 ASTOR HOUSE, 
NEW YORK CITY, 


SOLICITOR OF AMERICAN AND 
FOREIGN PATENTS. 


Send for my illustrated Circular, a perfect 
fac-simile of Letters Patent, free by mail. Ad- 
jress A. M. PIERCE, 82 Astor House, New 
York City. 





—— 





MITCHELL, VANCE & CO., 
GAS FIXTURE MANUFACTURERS, 


Have added a department for the Manu /‘ac- 
ture of Electroliers and other fixtures adaptable 
to any system of Incandescent Electric Light 
ing, also Combination Fixtures for both Gas and 
Electric Light. , 

Estimates and designs furnished upoa applica- 
tion. 


836 AND 838 BROADWAY, 


NHiW YORK. 








rhe Westinghouse Automatic Engine. 





PHOSPHOR-BRONZE TELEPHONE WIRE. 


The STRONGEST, TOUGHEST and BEST for line of electric 
ry pocense golep . Will not STRETCH nor RU! RESISTS 
SMOKE, ACIDS and DAMPNESS. TENACITY more than FOUR 


times its weight per mile. 


INSULA'TED OR BARE. 
PHOSPHOR-BRONZE SMELTING CO., 


512 ARCH sT., PHILADELPHIA, PA. 
)wners of the U. 8. Phosphor-Bronze Patents. Sole Manufacturers of Phosphor-Bronze in the United States. 


| | k H| (i 
15 CORTLANDT STREET, NEW YORK. 
We are now prepared to receive applications and furnish estimates of cost for 
ARC LIGHTS of 2,000 NOMINAL CANDLE POWER with DYNAMO. 
Also applications for the formation of LOCAL SUBSIDIARY COMPANIES. 
Allow liberal Commission upon all orders. 


AGENTS WANTED EVERYWHERE. 
Send for Circulars and information to 


THE UNITED GLOBE ELECTRIC LIGHT CO., 


THE 


LIMITED, 


Light UW, 














15 CORTLANDT ST., NEW YORK CITY. 





JUST OUT! 





BHLBODTR LO LD xX 


270 Octavo Pages. 


$2.50. 


TABLE OF 
(HAPTER I.—MaGnetism.—The Lodestone—Arti- 
ficial Magnets—-Poles of Magnets—North and South 
Seeking Poles—Magnetic Attraction and Repulsion— 
The Earth a Large Magnet—Magnetic Substances-- 
Methods of Imparting Magnetism—Point of Satura- 
tion—Coercive Force—Electro-Magnets — Magnetic 
Induction—Strength of a Magnet-Pole—Measurement 
of Magnetic Force—Torsion-Balance—Method of Os- 
cillations—Broken Magnets—Lines of Force—Mag- 
netic Field— Mathematical Explanation of Curves of 
Lines of F. rce—Comparative Strength of Magnetic 
Attraction and Magnetic Repulsicn—The Compass— 
Dip- 

CHAPTERIL.--Fricrionat Evectricity.—Electrical 
Attraction and Repulsion—Negative and Positive 
Electricity Simultaneous Production of Positive and 
Negative Electricity—Charge--Conductors and In- 
sulato’ uantitative Laws of Attraction and Re- 

ulsion—Unit of Eiectricity—Electric Induction— 

ductive Capacity—Electricity resides upon the 
Surface—Electric Density —Leyden Jars, or Conden- 
sers—Electiical Machines—The Plate Machine—The 
Holtz Macnine—Other Methods of Producing Elec- 
tricity—Atmospheric Electricity. 

CHAPTER II.—Work And PoTENTIAL.—Definition 
of Work—Unit of Work—-Electric Potential—Electri- 
fication by Contact—Sir William Thomson's Electro- 
meter. 

CHAPTERILV.—Vo.tatc BatTrerigs.—Simple Vol- 
taic Couple—Polarization—Means of Preventing— 
Mechanical Means: Smee’s Battery—Chemical 
Means—Electro-Chemical Means—Single-Fluid Bat- 
teries—The Bichromate Battery—Leclanché Bat- 
ery — Two-Fluid Batteries — Daniell’s — Gravity— 
Grove’s—Bunsen’'s. 

CHAPTER V.—Laws oF CurRENTs.—Electromo- 
tive Force —Strength of Current-—-Resistance—-Ohm’s 
Law—Unit Strength of Current—Upit Quantity of 
Current—Unit of Resistance—\laws of Resistance— 
Capacity—Unit of Ca ity —Practical Units—Prac- 
tical Units of Putential ; of Resistance; of Quantity ; 
of Capacity—Simple Circuits—Grouping of Cells— 
Long and Short Coil Instruments—Branch or Shunt 
Circuits—Development of Heat by Currents—Joule’s 
Equivalent—Flectrolysis—lors—Laws of Electroly- 
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The best evidence of its peculiar merit is the 
fact that our shipments average two engines | 
rday! Over 600 engines in operation. | 
Send for Itlustrated 
THE WEST , 
COMPANY, 
Branch Offices: 904 Liberty 


ur prices are moderate. 
Circular and Reference List. 
INGHOUSE MACHINE 
Pittsburgh, Pa. 


Street, New York ; 14 South Canal Street, Chi- 
cago; 401 Elm Street, Dallas, Texas. 


sis—Electrical Writing—Electrotypiug—Electropiat- 
ing. 
| CHAPTER VI.--SzconDary OR STORAGE BATTERIES. 
—Laws Governing Electric Sturage of Energy— 
Grove’s Gas-Battery—Planté’s Secondary Battery— 
Faure’s Battery—Batteries of Sellon, Swan, Brush, 
Kabath, Maloney and Koy]. Eaton, Starr,: Finney, 
| Haid, Edison, Keith—Electromotive Force and 
Chemical Force. 
CHAPTER VII.—Tuermo-E_ectric Barrerizs.— 
General Description--Prospects of Thermo-Electricity 


IN THEORY AND PRACTICE ; 
OR 


THE ELEMENTS OF ELECTRICAL ENGINEERING. 


By LIEUT. BRADLEY A. FISKE, VU. 8. N. 


PRICE 


This book commends itself to Electricians and the Students of Electricity, 
because it aims to forma bridge between the many works written on the theory 
of electricity, and the many works written on its practical applications, 
practical value will be seen from the following 





Batteries of Brard, Jablochkoff, Higgs, Randa'l, 
Patterson, Wallace and Davies. 

CHAPTER VIIL—E.ecrro-MaGyetism.— Magnetic 
Nature of Electric Currents—Electro-Magnet3s—Posi- 
| tive and Negative Directions of Lines of Force— 


Ampére’s Theory of Magnetism—Action of Currents | 


on Magnetic Needles—Deflection of Conductors by 
Magnet-Poles—Magnuetic Actions of Currents on 
eich other—Forms and Proportions of Electro-Mag- 
nets —Electeic Bells. 


CHAPTER 1X.—Invuction-Ourrents.—Genera! 
Description of Phesomena—Direction of Induced 
Currents—Unit Electromotive Force of Induced 
Currents —Induction of Currents by Currents—Induc- 
tion-Coils---Extra Currents; Self-Induction—Ruhm- 
korff's Coil. 

CHAPTER X.—ELeEcrricaL Mpasveements.—Gal- 
vanometers—The Sine Galvanometer—The Tangent 
Galvanometer—The Differential Galvanometer —Sir 


| —Edison’s Meters—Ayrton and Perry’s Erg-Meter— | 
The Siemens Power Meter—Ayrton and Perry’s Obm- | 


‘ 


180 Illustrations, 


$2.50. 


CONTENTS. 


William Thomson’s Mirror Galvanometer and Ma- 
rine Galvanometer—The Ballistic Galvanometer— 
Ammeters—The Deprez Ammeter—Ayrton and Per- 
ry’s Ammeter and Voltmeter—Ayrton and Perry’s 

ring Ammeter and Voltmeter—Ayrton and Perry’s 

heel and Pinion Ammeter and Voltmeter—Volta- 
meters—Zince Voltameters—Measurement of Resist- 
ance—Methods with Sine and Tangent Galvanometers 
—Differential Method—Wheatstone’s Bridge--Rheo- 
stats and Resistance-Coils—Battery Measurements—- 
Measurement of Internal Resistance and Electro- 
motive Force—Measurement of Capacity. 


CHAPTER XI.—TeLrecrapHy.—General Descrip- 
tion—The Sounder—The Relay—The Polsrized Relay 
-—The Key—The Register—Multiplex bem 
Duplex Systems—Quadruplex Systems—Harmonic 
Telegraphy —Speed of Signaling—Retardation; Elec- 
tro-static Charge—Retardation on Land Lines— Auto- 
matic Telegraphy —General Description—The Leggo 
System—Autographic Telegraphy. 

CHAPTER XII.—Tue TELEPHONE.—Reiss’ Musical 
Telephone- Bells Theories—Undulatory Currents— 
Bell’s Telephone—Edison’s Transmitter — Edison’s 
Motograph Receiver—Induction Transmitters—The 
Microphone—Induced Effects—Theories of the Mi- 
crophone— Limited Telephonic Transmission—Sub- 
marine and Underground Telephone Lines. 

CHAPTER XIIl.—Tue Exectrric Lieut.—Arc 
Lights—Regulators—Arc Lights in Series—Differen- 
tial Lamps—Clutch Lamps—Clock-work Lamps— 
Jablochk« ff _Candles-- Incandescence-are Lamps— 


The Soleil Lamp—Incandescence Lamps—Starr’s 
Lamp—Edison’s, Maxim’s, Swan’s, and Lane-Fox’s 
Lamps 


CHAPTER XIV.—Execrric Macutnes.—General 
Principles—Different Classes of Machines—Commu- 
tators — Alternate-Current Machines — Continuous- 
Current Machines—Edison’s Machine—Weston’s Ma- 
chine—Gramme’s Machine—The Brush Machine — 
Excitation of Field-Magnets—-Different Methods of 
£xcitation—* Characteristi: *’ Curves of Dynamos. 

CHAPTER XV.—ELEcTRO-Mortors.—Analysis of 
Action—Different Forms of Motors—Different Dvna- 
mos used as Motors—Direction of Rotation of Differ- 
ent Types—Counter Electromotive Force—Regula- 
ting Electro-Motors—Ayrton and Perry’s Regulator — 
The Electric Hammer. 

CHAPTER XVI.—ELEctrRIc DIsTRIBUTION oF 
Power.—General Principles—Electrical Work—Unit 
of Electrical Work—Electrical Horse-Power —Table 
of C. G. 8. and Fng'ish Units—Transmission of 
Power—Radiation of Heat by Conductors— Different 
Systems of tlectric Di-trivution—Series System- 
Mu'tiple-Are System—Multiple-Series and  Series- | 
Multiple Systems—Accumulator System—Motor- 
Dynamo System—Induction Syst m—Advantages | 
and Disadveuiags s.of each Syste:n—Vaintenance of | 
Constant E. M. F.—-Size of Conductors; Sir Wi liam | 





Thom :on’s Rule—Generative Efficiency of Machines; | 
Brushes— | 


Silvanus Thompson’s Rules—Lead of 
Electrical Efficiency of Machines; Formulas therefor 


—Efficiency and Maximum Power of Motors: For- | 


mulas therefor—Arrangement of Accumulators. 
CHAPTER XVII.—Merers.-- Necessity for M eters 


meter. 


CHAPTER XVII1.—Evecrric Rartways.—The Con- 
ductor and the Accumulator Systems—General Ad- 
vantages of stric Railways—Railway in the 
Mines of Zankerode—Siemens Railways in Berlin— 
Electric Street-Cars—Systems of Siemens and Field 
~The Portrush Railway—The Accumulator System 
as tried in London Calculatious of Horse-Power, 
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The book is now ready, and copies will be mailed, postage prepaid, on 


receipt of the price. Address either 


| D. VAN NOSTRAND, Publisher, 


| we obtained at publisher's prices, 


23 Murray St., and 27 Warren St., New York, 
OR, 
W. J. JOHNSTON, Publisher and Bookseller, 
No. 9 Murray Street, New York. 
From whom copies of any book published by D. 


Van Nostrand can always 





In Writing TO ADVERTISERS, 
Always mention that you saw their 
advertisements in 


THE ELECTRICAL WORLD. 
HE CONSOLIDATED TELEPHONE Co. 
are now ready to sell telephones, make ter- 
ritorial contracts, etc. This systemis no in- 
fringement of existing patents, and the Com- 
pany have no lawsuits pending. Correspond- 


ence looking toward local organizations desired. 
Gall and see telephones working, or address 
Company at offices, No. 18 Broadway, rooms 
505 and 506, _ 





TELEPHONE WIRE. 


FOR LONG AND SHORT DISTANCE 
TELEPHONING. 


Patents allowed April 24 and July 25. 
Address 


AMERICAN §=SPIRAL = TELEPHONE 


WIRE COMPANY, 
43 MILK STREET, 
BOSTON, MASS. 


VIADUCT MANUFACTURING CO., 


BALTIMORE 
WORKS 
RELAY STATION, B. & O. RB. R. 
OFFICE : 
CHAMBER OF OOMMERCE, 
ROOMS 29 AND 31. 


This company, in connection with its present 
affairs, will continue the business of the late 


firm of 

DAVIS & WATTS, 
to which it has succeeded, the latter firm having 
dissolved, and Mr. Augustus G. Davis, its senior 
member, having assumed its entire assets and 
liabilities. 

Mr. Davis has transferred to this company (of 
which he is president) 

All Interests of Whatever Nature 
heretofore pertaining to Davis & Watts, 
and will henceforth give his personal super- 
vision to the manufacture of electrical 
goods of every description. 

Having increased facilities and ample 
capital, we will carry a large stock of 


Telephone, Telegraph, Electric Light, 
and American district supplies of all 
kinds. 

Our works are on the Patapsco River, at the 
Relay Station, B. & O. R. R, with an abun- 
dance of water power. 

We carrv continually a large stock of Cross- 
Arms, Pins, Brackets, Insulators and 
Wire (both line, office and electric light), and 
our prices will be found most reasonable. 

We solicit a continuation of the favors hereto- 
fore extended by customers to the late firm of 
Davis & Watts, in the assurance that we can 
and will make it to their advantage. 

We have in preparation A NEW ILLUSTRA- 
TED CATALOGUE, whicb, when ready, we 
shall be pleased to furnish. 


VIADUCT MANUFACTURING 9., A. G. DAVIS, President. 
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United 
States 
Mutual 
ACCIDENT 
Association, 
$20 Broadway, 
N.Y. 








/ 


. oy 


INSURES AGAINST ACOIDENTS AT HALF 
8S OF STOO ES, 
| $70,000,000 of Insurance in Force. 


Not One Dollar of Indebtedness. 
2,000 Claims Paid. Not One Unpaid. 


Membership Fee, $5; Annual Cost About $12 for $5,000 


Accident Insurance, with $25 Weekly Indemnity. 


$10,000 Insurance, with $50 weekly Indemnity, 
at corresponding rates. 


HOW TO BECOME A MEMBER: 


Write for Circular and Application Blank, 
and when received, fill out your application, in- 
close #5, ‘and forward it to the retary at 
New York, on receipt of which a policy will be 
promptly mailed to you. 
| CHARLES B. PEET (of Rogers, Peet & Co.), 
President. 
| JAMES R. PITCHER, Secretary. 
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WESTERN ELECTRIC COMPANY. 


NEW YORK. 


BOSTON, 
MANUFACTURERS OF 


Telegraph Instruments and Supplies, Hotel and House Annunciators, Burglar Alarms and Call Bells, Electro-Mercurial 


CHICAGO, 


Fire Alarm, Electric Gas-Lighting Apparatus, Magneto Call Bells, Telephone Exchange Switch Boards, etc. 


OF EVERY DESCRIPTION. 


AND TELEPHONE APPARATUS 


AND AERIAL CABLES, 


UNDERGROUND 


CORRESPONDENCE SOLICITED. 






save aoronsed de POLES. 
a Pare Blectric Gonper Wire, £5,000 25 to 60 feet. No. | Quality. 


ce | hese Poles are Live Timber, well seasoned, 
geet For Magnets, Telephones, Electric Lights, Etc. | ana in every way desirable. Deliverable on line 


With H. Splitdorf’s Patented Liquid Insulation, | of F. & P. M., Mack. Div. M.C., P. O. & Pt. 
covered with Cotton or Silk. | Austin Railroads. 


THE ANSONIA BRASS & COPPER C0, "Se 






\ = 2 ae Electric Light, Railroad, Telegraph and Tele- 
=a a LIN E W IRE. | phone Companies supplied. Prompt delivery. 
Fire-Proof House and Office Wire for Indoor Use in Electric Lighting » 
Wrought Metal Gongs, for Annunciators, Telephones, Etc. Zinc Rods, Battery Copper, Etc. HENRY C. RIPLEY, 


NOS. 19 & 21 CLIFF STREET, NEW YORK,| EAST SAGINAW, MICH. 


GREAT REDUCTION IN PRICES. 


— “i. a ' Sounders and Keys at the fol- 
lowing prices, by mail, prepaid 


Svundets, with rubber covered 

Cee eer eh 
Curved Lever Keys............. 1.75 
Same instruments, with every- 

thing necessary for a com- 

piete, first-class, complete 

outfit, except glass jar, by 

M01), WMA. 5 os’ 2+ cincobee 5.50 
Price for Gem Outfit, consisting 

of a large sized Sounder and 

Key, a large Cell of Callaud 

Battery, one roll of Office 

Wire, Chemicals, ete.......... 3.75 
Price for Instrument alone..... 3.00 





















This is the only low-priced 
Instrument that has nicely 
finished BRASS SOUNDER 
and KEY LEVER, with perfect 
adjustments for both, 


—" SEND FOR CIRCULAR. 
THE REDDING ELECTRICAL COMPANY, 


MANUFACTURERS OF TELEGRAPH AND ELECTRICAL SUPPLIES 
SO HAWNOVER STREET, BOSTON, MASS. 








LYMAN’S O. K. INSTRUMENTS. 


—_ 





No. 2 0. K. Key. No. 2 0. K. SOUNDER. 
The above Key i3 a perfect working key, and has The above Sounder is warranted to work well where any sounder will. 
ure platinum points. Finished Brass Lever? and Rubber Price, $2.60, C. O. D., with privilege to examine before paying for it. 
nobs. Price, $1.45, C. O. D., subject to inspection. 


These are no Toy Instruments. We guarantee them to work well where any Key or Sounder will work. Both Key and Sounder lever are 
brass and nicely finished. 

Tbe above Sounder and Key (either on one base or separate, as ordered), one full-sized Callaud battery, 1 lb. vitriol, 15 ft. office wire, ete., all 
nicely packed and sent C. O. D., $4.50, with privilege to examine before paying for them. 

if wou want cheaner instruments, send E contend. for our reduced price-list. Also agents for the STEVENS Top Contact, NON-PARA- 
LETIC KEY. Price, $3.50. Will fill all orders the same day we receive them. Address. mentioning this paper. 


A.B. LYMAN & CO., 36 South Water Street, Cleveland, O. 


PREMIUM APPARATUS. ONLY $5.00. 


NOT THE CHEAPEST, BUT GUARANTEED THE BEST. 


‘ea The PREMIUM APPARATUS AND OUTFIT 
_ comprises the famous “NEW GIANT 
SOUNDER PERFECTED,” and the ‘“‘NEW 
CURVED KEY,” placed upon a splendidly 
. A 1 polished base, with a cell of Callaud Bat- 
nm, = = : Hiei meee tery, Chemicals, Office Wire, etc., for $5, 
| = ol ‘iam a when the money accompanies the order. 
These instruments are the exact size and 
form of those upon which we received the 
highest award at the late Centennial Ex- 
E hibition over all competitors, and are not 
E the common affairs so yenerally advertised, 
> which are dear at any price. Everything 
reliable, and so guaranteed, or money 
refunded. 

Since the introduction of the ‘‘ Premium” 
Instruments we have sold thousands of them, 
and in every instance they have given entire 
satisfaction, whether used for home prac- 
tice or for actual work on lines from 1 to 
20 miles in length. 

PRICE, COMPLETE OUTFIT, WitTH INSTRUMENT WOUND FOR LINES 1 to 15 MILES, $5.00. INSTRUMENT 
WITHOUT BATTERY, $4.20. 

Cell of Battery, Complete, 80 cents: Premium Sounder, SeparateBase $2.50; Premium Key, Separate Base, $1.75; Premium Apparatus, 
Key and Sounder entirely Nickel plated without battery, $5.20; Complete Nickel-pla Instrument, with battery and outf.*, $6.00; 
Sounder, Separate Base, $3.25; Key, $2.00. Money in advance. : : . 

Instruments without battery, sent by mail. 55 centsextra. Battery jars cannot be sent by mail. All orders wil] receive our prompt and careful 


attention. To prevent delay in shipment, full shipping instructions with town, county and State should be given. Remittances should be 
made by P. O. money order, registered jetter, draft or express, which will insure safe delivery. Send for catalogues and circulars before 


purchasing elsewhere. PARTRICER & CARTER, 


(ESTABLISHED 1867). ¢ 
MANUFACTURERS OF TELEGRAPH INSTRUMENTS AND SUPPLIES, 





























Ne, 114 South Second Street, Philadelphis. T 
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“The Praca ‘Telegrahe” | 


WHAT PURCHASERS SAY. 


Commendations for Lieut, Swif's New Book: 


“Just what | Wanted.” 

“A Volume of Rare Merit.” 

“The Best Work on Telegraphy Published.” 
“It is the Book | Have Been Looking for.” 


THE AUTHOR'S TERSE COMPLIMENT; 
“The Book is Excellent-—-Good Type, Good Paper, Good Binding,” 


D. B. G., Rondout, N.Y. 
V..G. G., Parker, Pa. 
C. M, McC., Huntingdon, Pa: 
W. J. D., Springfield, Mass. 
G. E. H., Gloucester, Mass. 
J. A,K., Warren, O. 
E. A. I., Littleton, Mass. 
E. F. R, bexington, Ky. 
From slight examination, should say it contained much excellent matter. 
, L. B. J., Manchester, N. H. 
Those desiring a thorough knowledge of construction should not be without 
it. F. L. P., Whitaker, N. C. 
. Swift’s work received. Am well pleased with it. Every telegrapher should cer- 
tainly have a copy. J. C., Huntley, Ml. 


I think the book meets the requirements of all classes of operators, and I am 
much pleased with mine. A W.N., Turnerville, Conn. 

Am well pleased with it. Think it is just what any young operator needs to refer to 
Also good for line repairers. F. G. McC., Tower Hill, LiL. 

I consider it a volume of rare merit, and will cheerfully recommend it asa 
good thing for any one in the service. N. G. W., Canton, O. 


After careful examination, I find it is the best book on telegraphy published. 
Have recommended it to my friends in the office. B. F. T., 109 State St., Boston, Mass. 


From brief examination, should say that ‘*The Practical Telegrapher” would be of great 

help to tclegraphers, especially to beginners in thé practical part of the business. 
W.H.S., Richmond, Me. 

Just received ‘*The Practical Telegrapher,” and am happy to say I am very much 

pleased with it. lt is just what every operator wants, if he wishes to book himself up 

jn the business. Jt ia the book I have been looking for, and I cannot get along without. it. 

H. G. L., Bernice, Pa. 

Swift's ‘‘ Practical Telegrapher” received to day. Have only made a hasty examination, but 

am sure it ig a book which every operator should have. It is comprehensive, and 

yet it ia clear enough for all to understand, Will do my best to introduce it in this region 
J. C., Catasauqua, Pa. 











Just the thing I wanted. 

Am well pleased with it. 

It is just what I wanted. 

I think it isa very good work. 

Am very well pleased with it. 

A very useful and interesting book. 

It isa very interesting and valuable work. 
From what I have seen of it, think it is a very good book. 


Atter a more than cursory exa'nination of Lieut. Swift’s book, ‘‘ The Practical Telegrapher,” 
I sincerely and gladly say, that the manner in which its contents agree with its 
Pretace and Index, is highly creditable to both the book and author. It contains in- 
atruction that all beginners in the art need. Will do all I can for it. 
H. 8., Green Top, Mo. 


FROM THE AUTHOR: 


“‘The Book is Excellent---Good Type, 
Good Paper, Good Binding.” 


“THE PRACTICAL TELEGRAPHER,” 


A MANUAL OF 


PRACTICAL TELEGRAPHY 


TELEGRAPHIC CONSTRUCTION. 


BY LIEUT. J. A. SWIFT, U. 8. SIGNAL CORPS, 
PAGES. CLOTH. 108 ILLUSTRATIONS. 
#%1.50. PRICE, #%1.50,.- 








189 


ee - 


Copies promptly mailed, POSTAGE PREPAID, on 
receipt of the price, $1.50. Remit by Postal Note, P. O. 
Order, Draft, Registered Letter, or Express. 


W. J. JOHNSTON, Publisher, 





Stabler Individual Call 


SOME OF ITS ADVANTAGES. 








Ist. It calls any subscfiber on a circuit line 
without sounding the bells of the others. _ 
2d. It gives each subscriber, while using the 
line, entire privacy and freedom from interrup- 
tion. es 6 cla : 
3d. It shows every subscriber at a glance, by 


the position of the index, whether or not the 
line is in use, 


4th. It is very simple in construction, easy of 
manipulation and rapid and reliable in action, 
the instruments being automatically maintained 
in unison. 

5th. It is operated without clock-work—by 
tmpulses direct from the generator at the Ex- 
change, and is under exelusive control of the 
operator. ; 

6th. It relieves the subscriber of any duty but 
to answer his calls, and:renders it impossible for 
him to interfere with others through gnorance 
or neglect. : me 

7th. It is exclusively a magneto call, requir- 
ing-no battery, and combines, in a very hand- 
some box but little larger than the ordinary 
magneto bell, the individualizing apparatus, 
local generator for calling Exchange, bell and 
telephone switch. 

8th. It works equally well over long or short 
lines (from short circuit to 2,000°ohims), and no 
change of adjustment in the bells is required 
when additional ones are looped into-a circuit 
already established. 

9th. One Central Office instrument and gene- 
rator can be used on any number of circuits by 
switching from one to another. 

A practical test of this call was made 
on one of the busiest lines of the Wash- 
ington, D. C., Exchange, which lasted 
continuously from December; 1882, to 
June, 1883, giving ew satisfaction to 
both the subscribers atid Telephone Co., 
and developing the entire reliability of 
the system under all atmospheric con- 
ditions. . 


Sets of the apparatus furgished for trial on 
application to 


THE STABLER SIGNAL CO., 


P, O. Box 388,. WASHINGTON, D. C. 


NOW READY. 
ELECTRICAL MEASUREMENT, 


The Galvanometer and Its Uses. 


BY T. D. LOCK WOOD. 





144 pages, handsomely bound, large clear type, 
and fully illustrated with diagrams of 
connections, eagravings of 
apparatus, etc, 

Price, $1.50. Sent ‘by mail, post-paid, to any 
address upon receipt of price. 





Every Telegraph Office Manager or , Tele- 
graph Operator, Every Telephone Central 
or District Telegraph Manager, Every Stu- 
dent of Electrical Science, Every Person hav- 
ing charge of Electric Light Plant, or other 
Electrical Arrangements and Apparatus, and 
every Person who takes an interest in Electrical 
Matters of any kind should read 


T.D. LOCKWOOD’S 


“Electrical Measurement and the 
Galvanometer.” 


Itis the only book which ems in plain 
English, and without algebraic formule, all 
about Klectrical Measurement and the Use of 
Galvanometers, .besides giving fully detailed 
and illustrated descriptions of | 


GALVANOMETERS AND RHEOSTATS, 


With all diagrams of connections required in 
using them, and the plain and simple reason 
why for everything. 

In this remarkable book the whole subject of 
Electrical Measurement is made so clear and 
plain that any one can easily understand every 
explanation, and can practically make electrical 
measurements without difficulty, and especially 
without ** doing” sums in algebra. 





PUBLISHED BY 


J. H BUNNELL & 00. 


112 Liberty Street, 
NEW YORK, 


DA Y’S 


KERITE INSULATED 


Telegraph, Telephone and Electric Light 


WIRES AND CABLES, 


MANUFACTURED ONLY BY THE INVENTOR, 
AUSTIN GOODYEAR DAY, 
OFFICE : 120 BROADWAY, NEW YORK. 
FACTORY : SEYMOUR, CONN. 


KERITE INSULATION should be used on elec 
trical.‘conductors for any of the followin 

purposes: 

Submarine, Underground or Aerial Tele- 
graph, Telephone: and Electric Light 
Cables.; Office Cables and Lines ; also for 
Battery, Burglar Alarm, Fire Alarm, Po- 
lice and Submarine Blasting Purposes, 


or for any other operation which requires per 
fect, indestructible and permanent insulation of 
electric wires. 

A large number of 

ANTI-INDUCTION KERITE TELEPHONE CABLES, 
some of them TWO MILES IN LENGTH, are in Use 
in several cities, and are found to WORK PER- 
FECTLY. for that distance. 

Kerite is recommended and indorsed by all 
leading: men connected with telegraphy, tele- 
phony, and electric lighting. 

At the CENTENNIAL EXHIBITION. .at 
Philadelphia, Sir WILLIAM THOMSON, the emi- 
nent Electrician and Scientist, awarded to the 


Kerite Insulated Wire and Cables 
A DIPLOMA 


For ‘* Excellence of the Insulation and Dura- 
bility of the Insulator.” 





For Sale by all Dealers in Telegraphic 
Materials. 


CLARK B. HOTCHKISS, Gen: Agt. 


120 Broadway, New York. 


BOULTON 
CARBONS. 


These carbons are made of the 








BEST MATERIALS, 


and with the latest improved machinery, of 
any eétnived degree of hardness, and can 
be used in all makes of Electric Lamps. 

The regular sizes, 12 inches long, run from 
inch to 1 inch in diameter, varying by six- 


teenths, 


SPECIAL LENGTHS AND SIZES TO 


ORDER. 


A large and complete stock always on hand. 

The want of a high order of battery plate has 
long been felt. Those wishing such would do 
well to use the 


BOULTON PLATES. 


Special attention is given to the manufacture 


of all sizes to order. 
Price-Lists and full information furnished on 


application. 


BOULTON 
CARBON WORKS, 


990 PAYNE AVENUE, 








NO. 9 MURRAY STREET, NEW YORK. 


To whom all Orders should be sent. 


CLEVELAND, O- 
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ARC LIGHTS. 








WE DESIRE TO CALL ATTENTION TO THE 


BRUSH MACHINES 


We are now manufacturing, intended to give lights of about two-thirds of the power of our usual size of 
arc lights. They are fully equal to the ordinary size lights of other systems, and except ‘in the amount 
of light are the same in every respect as our other lights. 


Number ;Number _ Nominal Horse-Power 
of Machine. of Arc Lights. Candle Power. required. 
5 10 1,200 6 
6 20 1,200 11 
q 30 1,200 15 
8 64 1,200 35 


Prices of our machines and lamps the same as our regular list. Our agents will.give estimates. 


We shall commence this month the shipment of 


BRUSH STORACE BATTERIES 


To fill the large orders which have accumulated on our books. We desire to state that these batteries are 


GUARANTEED 


by this Company, just as all the apparatus hitherto sold by us has been; and that the statements of our 
opponents regarding them, which have been so industriously circulated of late, are false in every partic- 


ular, 


THE BRUSH ELECTRIC CO. 


No. 379 Euclid Avenue, 
CLEVELAND OHIO. 


May 12, 1883. 














(Formerly EUGENE F. PHILLIPS), 
INSULATED ELECTRIC WIRES, 
Magnet Wire, Patent Rubber-Covered Wire 
etc., eto. 





THEELECTRICALSUPPLY C0 
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Factory of the Electrical Supply Company at Ansonia, Coan. 
MANUFACTURERS OF AND DEALERS IN ALL KINDS OF 


Electrical Instruments, Apparatus and Supplies. 


SOLE MANUFACTURERS OF THE 


““DIAMOND” CARBON BATTERY. 


- Perfected, improved and patented. Unequaled for Telephone or Bell Work. 


PRICK, COMPLETE, $1.25. 
Subject to liberal discount in quantities; , 
SOLE AGENTS IN THE UNITED STATES FOR 


Frederick Smith & Co.'s High Grade Galvanized ron Wire 


FROM STOCK IN NEW YORK OR TO IMPORT. 
Circulars and Price Lists free, Correspondence solicited. Mention THE ELEGTRICAL WORLD, 


ELECTRICAL SUPPLY COMPANY, 








__—No 17 DEY STREET, NEW YORK. 

vsoneigenerel mesege, ——= THE. "sane eee rn, 

Excelsior Electric Co.. 
66 & 68 DUANE Sst., N. WV. 
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MENTS OF WM. HOCHHAUSEN. 


If THE WORLD. 


PATENTS & IMPROVE 
THE MOST PERFECT SYSTEM OF ELECTRIC LIGHTING 


WE ARE THE SOLE OWNERS OF ALL THE VALUABLE 


Our Machine occupies the least space. 


rT) o6 


requires tne scwust power, 
has yo equal in steadiness, 
requires no attention. 


sf 
6 


¢6 
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ASS 
MANUFACTURERS OF 
PATENT FINISHED 

TELEPHONE AND ELECTRIC CORDAGE, 
ELECTRIC LIGHT WIRE. 
Burglar Alarm and Annunoiator Wire, Lead-Enoased 
Wire; Anti-Induction Aerial and Underground Cables, 

Office and Factory, 67 Stewart Street, Providence, R. I. 

EUGENE F. PHILLIPS, President. W. H, SAWYER, Secretary and Electrician. 


Our Lamps are perfect in action as well as ornamental. 
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THE “ELGIN® TELEPHONE, 
for Private ~ | sa by many, ex- 
celled by none ! for illustrated 


circular ELGIN TELE HONE Co., Elgin 
Kane County, [ll.,U.8.A. L. @. Tillotson 
&Co.,5&7 ey St. Agents for New York. 


French Bat 

for the cure 
Stheoumeantinan, 
Neuralgia and 


Ousness, yg | io 4 circular. 
c, “E. JONES © Cincinnati, Ohio. 
it is important to us 3S... — a mention this paper. 


SHORTHAN writers are paid better Salaries 

than any other clerical position. 
Young men have only to learn Shorthand to make it 
asure source of profit. Thorough instruction by 


mail. Send “er for circulars and spec’men of 
HULTON, stenographer, Pitts 





writing. W. 
burgh, Pa. 














Motors, | The Only Practical 

Dynamos, Electric Motors for 

pa Automatic Family Sewing 
® Batteries. Machines. 


THE ELECTRO-DYNAMIC COMPANY, 


10 EAST 16th STREET, NEW YORK. 
SEND STAMP FOR CIRCULAR. 





Unequalled. 


For Electric Lighting 





Thomson-Houston Electric Co. 


ONLY PERFECT, AUTOMATIC, SELF-REGULATING SYSTEM 
OF ELECTRIC ARC-LIGHTING IN THE WORLD. 
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In all desirable qualities of Electric Arc Lights the. 


THOMSON-HOUSTON SYSTEM has no equal. The 
lights are superior In color and steadiness, and the entire 
apparatus is more economical, efficient and safe, more 
easily managed, and less liable to derangement than any 


other. 
The Thomson-Houston Electric Co. has been awarded the First Prizes for 


The Best System of Arc Lighting and the Best Arc Lamp 
at the Industrial Exposition in Cincinnati. ; 

Principal Office, 131 Devonshire St., Boston, Mass, |} » 
New Illustrated Pamphlet will be sent on application, 


TRE FULLER ELECTRICAL U0. 


44 EAST FOURTEENTH ST, NEW YORK, 


MANUFACTURERS OF 


Improved Gramme Dynamo-Electric Machines 
for Electric Lighting, and of Electro-Motors. 





Also Wood’s Duplex, Single, Focusing and Semi-incan- 
descent Lamps, Street Lamps and Fixtures and 
all the Appliances of a Complete Arc 
Electric Lighting System. 
For purity and steadiness of light, economy, simplicity and efficiency, the 


system of The Fuller Electrical Company is unrivaled. It needs only to be 
seen to. be Sgpeeciated._ _Ilustrated _ descriptive circular sent on ee 


‘The United States 
Electric Lighting Co., 
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MANUFACTURERS OF 


"Weston Dynamo Electric Machines, 
_ . Maxim Incandescent. Lamps, 
Weston Arc Lamps, 


Automatic Regulators, Carbons, Electrical Fittings and 
Fixtures, Safety Devices, Steamship Projectors, Electric 
Motors, Electroplating - Machines, Etc. 


Office: 59 & 61 LIBERTY STREET, New York. 


GEORGE W. HEBARD, President. 
LEONARD E. CURTIS, Secretary. 
PH. FERD. KOBBE, Treasurer. 


TRUSTEES : 
EDWARD WESTON, 
WALTER T. HATCH, 
HENRY DAY, 
GEORGE W. HEBARD, 
THOMAS H, HUBBARD. 








| MARCELLUS HARTLEY, 

| ANSON PHELPS STOKES, 

| CHARLES R, PLINT, 
LOUIS FITZGERALD. 


HENRY B. HYDE, 
JOHN A. STEWART, 
ROBERT B. MINTURN, 
LEONARD E. CURTIS, 
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